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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element with high brightness. 
SOLUTION: As a component material for an organic 
electroluminescent element, a specific pyrromethene metallic 



complex compound represented in a formula is used. In the 
formula, M represents an n valence metal ion; n is any one of 
1, 2 and 3. Rl to R7 respectively independently express a 
hydrogen atom, a halogen atom, a hydroxyl group, a 
substituted or non-substituted amino group, a nitro group, a 
cyano group, a substituted or non-substituted alkyl group, a 
substituted or non-substituted alkenyl group, a substituted or 
non- substituted cycloalkyl group, a substituted or non- 
substituted alkoxy group, a substituted or non-substituted 
aromatic hydrocarbon group, a substituted or non-substituted 




aromatic heterocyclic group, a substituted or non-substituted 
araHcyl group, a substituted or non-substituted aryloxy group, a 
substituted or non-substituted alkoxycarbonyl group, and a 
carboxyl group. Rl to R7 may form a ring with two thereof. 
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[BUS] i«*#fc^EL3R*S:ie#-*-S. 
[*fc3MH:] *«EL*?ro«fifctt**fcLT, T8B- 

«^ [fti] uttnm<D&m->f*y*$k 

£L<tt*f«ft«>7$/*, =hn«, ft* 

Msi] 
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IC, [<bl] : 




/Hi, L < IttHUftOT $ / & = h n s/7 

u < H*moff *&tt<k**s, ft^e l < 

«r*1% 4fcR l ~R 7 l4> *4xe><0 5*><02O"CaiSr 
JEftHiS*** L, 

[R*«4] MBtttWIft, *Hte8m*«r 

u 

fc L < k UT-ttf r i *4$« t f 5» 

[0 00 1] 
[0002] 

m*<D8M] ^Vkx-Vi? h**Z*9±>X (EL) 



m»fcflailr*5;:fclcJ:!K 8&«<fct>&A£*L 
fcJE&fcRMf J: 9 StAS Jxfcm^Off^^^-l- 

[0 0 0 3] -f— * • a^y^ttOC. W. Ta 
n g fclci S«lSilH : ic«t$&mffiEftW*EL^ 
H9|f (C. W. Tang, S. A. VanSlyk 
e, T'fJ'i Y-7 4*Sy97<V9*-X (Ap plied 
Physics Letters), 5 9 13 

[0004] Tangbll, MJ * (8 - 1 Ku*i"*- 
/ y y-yUTA-S^A) Sr»)tJi^, HJ7x=A-i; 

SPffi J; ») StAStvfclt^&r/n y * J: t) £ 

[0 0 0 5] 5 fc^EL**<D***3ti: 

LTI4 % jE9L<6^ (&A) », 2 ii 

*fcttIE?LilJS (SEA) S, WtM* m^tt« (8- 
A) »©3JIil#iSft<ftlP>ix-CV>5. 

[oooe]^^ LfcaJia*iiifi^TttaA§nfcjE 

[0 0 0 7] jE?l»fc£ttW*& L-C»l**-/<-.* h# 
: f--C*>54, 4' , 4' -by* (a-^^si/V 

7*=7W7$/) h y ^i^t^^n, n' -i?y 

s^/W-N, N' -f * (a-*^?*— /W) - 
[1, 1* -tT7o:=/V] -4, 4' —i?T5^*©h 

tofc*VCV^ («^.tt, »M¥8 - 2 0 7 7 1 
^M¥8-4 0 9 9 5^t«, »M¥8-4 0 99 7f 
^*»HI¥8 - 5 4 3 3 9 7#^#, WH^FS - 
8 7 1 22f&*»). 

[0008] n+w&mftt \sctx**+&r*'-A' 
hyr^-/p«*«f«!jsfi<»e5nTv^5 0 

[0 0 0 9] 3B3t«^t LTB: h y * (8-*/ 

»M¥8-2 3 9 6 5 5^«, »BB¥7- 1 3 8 5 6 
1 4#M¥3 - 2 0 0 2 8 9-^4i««!t) . 

[0 0 10] WMJF9-28 9 08 1^*(C. 

5. 
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[00 11] 

^ro^r«lEL*■?■*JM*^S)5v^t4«#$^t■c^^5i6^ * 
Kwaro^raE L^srStt-rs^ t Khz. 

[0012] 

[RH&fcft-f SfcfccD^a] *89l#S>f±, MBEEJH 
[0 0 1 3] ftBttttttftv*** y-Vtt&ttfcW 

rmmtmt utfmufc*«E l Rxmmn 
zm^xmtitimE L*?i*fe*j: o 

[0 0 14] fcSili&ffioWKSHte 

®'>4<n-it:, [ft 2] : 

[ft 2] 




(5£«K MttnffiO&mw^^SrSft. nttl. 2, 3 
wvvffta*. R 1 ~R 7 tt-tft-e*tiftftlc*i*Jg{*, 

/v^/WS, Kifc£L<tt*6tH*cD7Vi"}r=/wa, 

OT/Wa^^S, *»*L<H:«l|l«lW^#«^ft*ifl 
B*£L<l*fc|I&©##8S«*ata, «M?L< 

sag l < timmsioT y - 

[0 0 15] *»WttlWE#«BW»Ii: 
<fct>35ft*«:*ru 'cO|8)t«A5-jR^ [ft2] 
£*v$ft£fc*l|MBlt> L< Htffi£44> fc LT^tf £ 1 4r4* 



[o o 1 6 ] sfc, xxwtim&mnsmt lx'P* 

<tfc3E?L«^M**U> iO*JtJi*5-jR^ [ft 2] 
X&iitiZit&VoZWLh b< lifc^fci: LT£tr£ * 
ho/P 5*5,* 

[o o 1 7 ] *xm\zwmimwmmb t-o* 

< t U [ft 2] 

-e«$*t$ft£«J&l»M6&fc b< K&&tob LXtttZb 

[0018] 

**WlcHfcSft-g-»tt, -«5S [ft 2] T*StiS« 
5tSr*i-«.ft-&«J-C*>5. (35* , Mttnffi^&fH'* 
^Sr*f. nltl, 2, 3©vvf*ta>a»t>fc*. R x ~ 
R 7 l***v?*t3fi£lc*5KIi§WN ^nyj/S^, tKn 
*^*«> «fcgL<tt*«ifc<D7S/a, =hoa, 

PT^^vS, B*£L<li«tSW>7A-=«*->a> s 
m^L< i*m*<7>;55r#8i£ft**a, «*& l < 

A-a, u < nmm.&<D-r y ^A-***>a, «m? 

U< l2Jtftft07^a*^* ANSA'S, %Af&**sA' 
a«r*1-. *fcR 1 ~R 7 tt, •tttb©5t©2o-C« 

[00 19] nffiw&fH'^fc^-t-MKifflv^ri:© 

t*, #K5?A, -feU^A, a/<A>h M« #y 

*y^v, -2h?\ rvfty, 

^•/K -feU^ x/P/K ^y ^A, * 

[0020] R l ~R 7 tt-tn^naH Sfc^^JRJS^, ^ 
D^^f, t Kn^>/ua/ll*«U<W:«B*©T 

/w*/va, Bift«U<H:MR*©Tyv^-^a, ««« 

a. s^L<ti#B«<o5r$«n*iia, ««^l< 

tt«IB*<DT 5/^^a. Rift* L < ttilBlftOT V - 

/v-a, #/V#*->vva$:&-*-. *fcR 1 -R 7 tt» -tix 
[0 0 2 1] />ny^^tUTf4, 7yj&, H 
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10 0 2 2] m»m L< ttfcK&CDT S y itt-NX x 

x*tmis^ x\ x a * 

zKSfcJB^ ^^S, ^ntfyi/36 % >fy^o 

t-y^X, n-^yfM, n-^*>>/US, n- 
*V/*A^ n-**?/!^ tKo*WfA«, 1 
-k KB**/xf^i % 2-fcKo*^xf/H, 2- 
feKB*Wy^f/H, 1, 2»^tKo#^xf;v 
1, Kn^Wy^ntTyWfi, 2 f 3-v? 

bKB+'z-t-^frtl, 1, 2 f 3-MJfcKn* 
S/^pf/i^ ^po^/uS, l-^npxf/wS, 
2-^pp>T y:/7vw£, 1, 2 

3£, 2, 3-^pp- t-T^P*, 1, 2, 3-h 
y ^ppyutf/wS, ^o^ey^vWk I-T'p^x?- 
/^5, 2-:/p*:xf7i/S, 2-7^*^ yT'fvi'S, 
l f 2-^yn^ac^S, i f 3-^D^>ry^n 
fcTyVS, 2, l t 2, 3- 

Hjyp*/P tT/VS, a— K>^/Hi, l-a-K^ 
2-9— K&yyi'K, 2-3-K^y^^w 
1, 2-?B-KxfA* 1, 3-^3-K-fy 
^P^S, 2, 3-';B-Kt-^A* 1, 2, 

y^fV^S, 2-T5/3i^/WS, 2-T$/>fy^ 
^S, 1, 2-i^r$/^/PS, i, 3-^7*,^ 

y^ntr^ 2, 3-y7s;t-^«, i ( 

2, 3- hVT VTJtfjV^ 1- 

T'f-A-s, l, 2-*;*/r/x^i, i f 

/-fy^nlf^S x 2, 3-^T/t-^fA«, 
1, 2, 3-hiJ^Ty^n^S, ^htJp<^S, 
1 hpcr^vv^ 2 -~ hP^/Vg, 2-~hP 

-hp^y^p^s, 2, s-^xhnt-^ 
1, 2, 3- hy^hpyptr^s, 7^/wx, 
l— *-7*ywak 2— *-73vv-s, i-ryhy^s, 

y/v«, 2-^*^^hyyps % 3-^^^vby^ 

4-7x"f^hy/US > 9-7*1->h})*&. 1 

— f7*-t~;v&, 2-^7^-t-yvS, 9-^7*lr 
-A'S, 4-*^y/W7x~/P3k 1 2 
-fl/^/US, 4-tfU-~/Ug % 2-tr^3i^>rW/Vx 
3~lf7x^/W^S, 4-tf7*=./^^S, p 
7*=.^-4->r/WS, p-^-7x-;V-3- 
-Y^*, p-^-7x^- 2 m-*-7* 
^/^-4-^^K, m-^-7x^- 3 m 
-^^-7x^-2-^/US, o-h!) /U3£> m-hy 
^S, p-hy^S> p- t-7*/H7*:xn^ p - 



-*-73vwS, 4-**vi'-l— *-7*vWt 
-l-T^hyA-ak 4' *7Hf 7 A*** 
4' ' -t-^f/V-p-^-7x^-4- f/Ug, 

2-tfpy^s, 3-tfpy/us, ^9^=/ws, 2- 
i^y^yvs, 3-^y^/v*. 4-^y^-/wx, 
2->fyKy^s, 3-r^Ky/u£, 4— f^Ky* 

y/ws, i->ry>f^Ky/v£, s-4'y<{>}*9A> 
4-^y^vKy/v-s, b-* y-r^K-y**, 6 

>^£, 3-7yyVS, 2-^y^/77x;US, 3-^V 
✓ 7?x^, 4-^y^77x:/l/3E, 5-^<y/75 
^A'S, 6 -*<l/V7 7~;V^ 7-^y/77xyP 

S> l^y^ro^ 3-^y^/7?x 
/^«> 4->fy^/77^ll, 5->f y^^i/75 
6->f y^y^77^S, i-jy^W? 
7~^s, 2-*/y^x, 3-*yyvus, 4-*y 
y^S, 5-*yy^s, 6-*/!>a<s % 7-*/y 
a«> 8-^r/y^s, y^/y^s, 3— <v 
*/y/wS, 4->fy*/ y^s, 5— ry*/y>^ 
£> 6-^y^r/yyws, 7 y*y y /us. 8— r 
y+yy/ws, 2-*y*yy~/i>m, 5-*/*ify 
=a«, 8-*y*t!ixyH, i-#/w<;/y/us % 
2-#/w^/y/u£> 3-#/w^/y,rpg, 4-#av< 

y^yw», 3-7xt^y ^/ws, 4_ 731 ^^ 
*y^/vx, 6-7ai^^y^^s, 7-7^ 

yxj^s^fc 8-7xt^y^;H, 9-731 

•j-^* y 1 0-731^^ y 1 - 

r^y^/vs, 2-r^y^x:/^ 3-r^y^xi 
/v-s, 4-r^y^/vx. 9-r^y^n^s, i f 

7-7xt^P!) V-2->fyUS, l f 7-7*^^ 
^P!)y-3-^S, 1, 7-7it^nyy-4 
-^/V'S, i, 7-7xty^py 
1. 7-7xt^pyy-6->f;uX > 1, 7-7* 

t^pyy-8-^f;ps, i, 7-7xt^pyy 
-9 — (ju^ i f 7-7in^^p y ^- 1 0— f/V 
S> 1, 8-7xt^pyy-2-^;vfi, l, 8- 
7xtyxayy-3-^S, l, 8-7xt^p 

yv-4—Yy^s, l, 8-7*t^pyy-5 — r 
/wg, i r 8-7xty^oyy-6->f;^ l, 8 
-7xt^py>~7-^;vS, 1, 8-7^^^ 

py^-9- fyus, i ( 8-7xty^pyv-io 
— f^s, i, 9«7xty^p y v-2-^/ws, 

1, 9-7xt^py X-3-^/U*, 1, 9-7x 

ty^py^-4-^^s, i t 9-7xt^py>' 

1, 9-7xf^py^-6->f;V 
m. 1, 9-7xf^oyy-7--</VS, 1, 9- 
7xt^Py^-8->f/PS, 1, 9-7*±V^P 

y ^-i o->f;i/S, i p io-7xfy^pyy-2 
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->f^*, 1, 10-7xt^n5V-3 — fAX> 

1, 10-7xt^P!)^-4-f/VS, 1, 10- 
7*t^n'Jy-5-^;^ 2, 9-7xt^P 
!>^-l--<7VS, 2, 9-7xt^P!J^-3">f 
A'X, 2, 9-7*^:/;*p y ^-4-><AX, 2, 9 
-7a:^^uy^-5-></WS, 2, 9-7it^ 
P!)y-6-^;H, 2, 9-7xt^py^-7- 
>fAX, 2, 9-7*:h>'*py>'-8-'fA'X, 2, 
9-7xt^py>'-10-^;H, 2, 8-7xt 
^*p J i ->OwX. 2, 8-7xt^ny 
3—fAX, 2, 8-7xt^nyv-4->f/^ 

2, 8-7xt^nyy-5->f/VS > 2, 8-7ai 
t^n !Jy-6->f/ua, 2, 8-7:x-*-:/*p y V 
-7->f/US % 2, 8-7xt^oy>'-9-f;V 
X, 2, 8-7*^*ny ^-1 O-'fA'X, 2, 7 
-^x^yjxny V-l-^A'X* 2 f 7-7xt^ 

py^-3 — r^x, 2, 7-7ai^v^a y ^-4- 

'fA'X, 2, 7-7xty7Pyy-5 — fAX. 2, 

7-7xt^pyy-6-^S, 2, 7-7xty 
^pyy-8-^s, 2, 7-7xt^Pyy~9 
2, 7-7*-*->'*py v-i o-^a-x, 

1 -7xt^/VS, 2-7xt^/VS, 1-7*/ 
^T^xvwX, 2-7x7^7^;^ 3-7x/f 
7feA« % 4-7^/^T^-A'X, l-7*/*f- 

^-;wS, 2-7x/%t^;H, 3 -7 xyw 
-aX> 4-7*/**s*=iA'X % 2 SJ/U 
x, 4-**^/y/u*. 5 yA-x> 2-* 

.**^T^9A«, 6-***^T^y^«, 3-77 

if~AX> 3-^x:x/wX, 2-*^ 

/Hfo— A— 1 — <WX, 2-**yH?n— A—3->f 
AX* 2-^^Vtro— A'-4->fAX* 2-^^tT 
p — ;U-5->T^S, 3— >t*7H?n*- A*-l — 

3-7«f-/P^n— A'-2--fA'X, 3-^f/u^p 
—A'-4->f AX* S-^TvV'tfP— A'-S-^/WX, 
2- t -T^A^p — /U-4 —YA-X* 3— (2-7* 

-^Ky/^x, 2- 

^^-3-^>Ky^«, 4-^f;u-3-^fyKy 
A>X, 2-t-7**'l-<f 4 - t -7^ 

/n-> r^Ky^s, 2-t-7 f ^/w3-^^Ky^ 
X, 4-t-7 p ^3->f ^Ky*x9awe>ftSo 

[00 23] «fcgL< ttfc«*<OTA^/WXi LT 
tt, *3vvX> jc^uS, T'ptfAX, ^yyobr^v 
X, n-^A-X, s-T^/vX, >fy7^AX, t- 
7^/WX* n-^V^vv-X, n— '^rS/A'X, n-^o/ 
^X, n-^fvi'X, t KP^f/Wg, 1-t 
K p ^i/^f^S % 2-fc: Kp *S/:*77l'X> 2 - K 
B+Wy^fA*, 1, 2-i>b Kn^ri/^^/PS, 
l t 3-^tKPtWy^BlfAl, 2, 3-^tK 
p**>- t-r/^X, 1, 2, 3-hyfcKn*^ 



Pb'A'X, ?PP>f;H, l-?qpxf;l/J, 2- 
^ppxfvVX, 2-^pp^y7 r f/^ 1, 2-^ 

^ppxf^s, i f 3-^pp^y^p^S, 

2, 3-^PP-t-^f/^ 1, 2, 3-h5* 
ppyptf/vX, T'p^^A'X* 1 -T'p^^A- 
X. 2-7 r P ; t:x?yvX, 2-:/P^>f yT^^X, 

1, 2-S?7'p*j:?vI'X, 1, 3-i?7v*<<yyv 
tWX, 2, 3-^/p^e t-T^vl-X, 1, 2, 3- 
by ^p^er/pifA-X, 

?vvJ£ N 2 -a— Kac^vSs 2 -3- }M yT^vu 
X, 1, 2-^3-K^A-X, 1, 3-^3-hVy 
7*PtfAX, 2, 3-^3-Kt-7 r ^/wS> l f 2, 
3-hy a-K^ntf/wS, T^/>^/w», 

/^ax, 2-7^;x<f/vs/2-7^/^y/t 
a^X, i, 2-^r^y^/wS > i, 3-^r^y^ 
y^ntr^S, 2, 3-^rsy t-7 r ^/ws> i. 

2, s-hyT^y^ntr/ws; i/r/^f*/^ 1- 

T^AX, 1, 2-i^^T/^^/vS, 1, 3-S*t/7 
/ Vzfn tf/WX, 2 , 3 -SH"T / t -^/HK, 
1, 2, 3-hy^Ty^n^/VS v ^ha^^S, 
2-^bnai^S, 2-~fP 
"fy^AXv 1, 2-^hD3i^/US, l f 3-S* 
~hp-f y^PtfA'X, 2, 3-y= Knt-T'f^ 
X, 1, 2, 3-hy^hn^p^S«^ff6>n 

[0024] ma^\,<nmm»or^^&t lx 

ft, tr=/ux, ry^x, i-yfx;n % 2-^ 

A'X, 3-^x^S, 1, S-^^m^X, 1 

-^^/wtr^s, ^^y/^x, 2, 2-^7*n/nr 

~A-X> 1, 2-^7x=;Hfx;PS, l-^^wry 
A'S, 1 , 1 - y 2 -> fvUT y A- 

X, l-7xnyV7y/WS, 2 - 7 * ~/KT y AX, 3 

-7*=/wry^aE, 3, 3-^7*^ry^a£, 

1, 2 -^yf;U7y^£, 1 -:7«»a>- 1 -zf*r=- 

3 -7*=/w- 1 -^^v««^*we>n5c 

[00 2 5] U < ItMiOW o 7/W^/W3E t 

LTtt* ^^P^Plf^S, V^pV^/uS, i/^ p^t 
V^/Wfi, i/^P^iX/Wfi, 4-^^/Ui^^P^^ 

^AX. 7^pfyuS v -ry^ptf^S, n-^ 
^S, s-^A'S, -^y^^fi, t-^^vS, n 
-^^^v*. n-^^^/vX, n-^T'^/V'X, n- 
^"^^/WX, t KB*Wf/H, l.-fc Kn*S/x*- 
/^X, 2-t KP^^f-/vX, 2-tKP*W^ 
f/vX, l, 2-^tKP^xf^ i, 
Kp^Wy7^PbT/WX> 2, 3-^t.K»*3/-t- 
^WX, 1, 2, 3-hy t KP^ri/ypfyl/X, * 
p p j ?vvX, 1 - ^ p Pxf/i^S, 2 - ^ p pxfyl/ 
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3£, 2-^no^yyf;vS, 1, 

1, 3-^no>f y;/pfcWa, 2, 3-^*p 
n-t-^/V'X, 1, 2, 3- ^nn^ntr/W 

^^S> 2-^n*>f yy^Aflfc 1, 2-5^/n* 
*f-/HS, 1, 2, 3- 

5>*p*t 1, 2, 3-hP^n*^ntf 
A*, l-a-K****, 2-3- 

H**A*, 1, 2-^3- 

KAMA'S, 1, 3-^3-K-Y V:/P*VV&, 2, 3 
-^3-Kt-^^S, l ( 2, 
*A«, T^y^^/wS, l-TS/a^A^ 2-T 

sy^^a, 2-T^y^y^/^ i f 2-^7 
i, 3— s>r ^y-f y^pf/va, 2, 

3^r^yt-^f;Hi, 1, 2, 3-MJTS/:/ 

ptrvwa, ^ry^^a, 1 -i/T/^^vwa, 2- 
^7y^^3£, 2— >ry>f yy^vva* 1, 2-^ 
i/rya^a, 1, 3-^>Ty><yypif^s, 

2, 3-^>7;t-yf;H, 1, 2, 3-hy^T 
y^pvf/vs, ^hpy^/vs, 1 -^bpxf/^ 

2- ~hPcn?vw£, 2-~bp><y:/5vi'a, 1, 2 

-yshoxfA*, 1, 3-S^~bP>f y^PtfA' 

2, 1, 2, 3-hy 

10026] u < \*mm*(D%mim<\:*mm<D 

a-s, l-r^y^a, 2-T^hy/ws, 

a, 3-7*^yhy^s, 4-7*^yby^ 9 
-7stvh y/va, \—ry#±~;v^ 2—fyfi 
ir~/wa, 1 -tru-^a, 2- 

trU-;l/S. 4-fU~/Va, 2-tr7^^W/WS, 

3- tT7 3i^/^/US, 4-lf7x^>f^ p 

— p-^ — *73i^/l/~3 — f/W 
p -^-7i^- 2 — f/US. m-^-7i-;P 
-4 — T/Vg, m-^7x^- 3 -^f/WS, 
— 7*51*- 2— Y A/** o-hy/^S, m-hy/U 
S> p-hy^3£x p - t - ^^iVVzc n/ua* p - 

(2-7x-;^d^) 7i-;v5, 3-^f;V-2" 
^r^A** 4-^^/P-l-^-^^/VS, 4-p<^ 
-l-7yby^S, 4' -**A'\Z7x=A"{A'3t % 
4" - t -^A— p-^-7x^- 4 -<f /wa*f# 

[0 0 2 7] «»fU< »ft«ft05Sr»tt«*« 

stLTtti-^ py/v», 2-tfpy/PS, 3-t^p 
y/^a, *yv~>vm, 2-tfy^/wa, 3-t^y^ 

^Ky/vs, 3— r^Ky^s, 4— f^KyA*. 5 
— f^Ky/wa, e-^yKy^a, 7-^yKy/w 
a, 1— fy^r^Ky/Hj, 2— f y^vKy^s, 3 



— fy-f ^kpa*. 4— f y^VKUA*, 5— <y 
^nyA-a. e— y y>f ^hpa** 7— fy-f^K 
y/v-as, 2-7y^a> 3-^y/us, 2— <y/7? 

5-^^/77-/^ 8-^/7?sA«, 7 
-^y/7 7^S, l-*f y*Oo/7?i/Hk 3- 

-fy^y/75^S, 4-^y^<y:/yy^m y 5 
-^y^yy^y^/wa, 6-<< y^y/r^^/va, 

7 - ( y^Vyy^jv^ 2-*yy;^ 3-*y 
y;va, 4-*yy^a, 5-*yyA«, 6-*/y 
/^a, 7-*yy;ua, 8-*/pa*/i— fy*/ 
y^a, 3 ->r y*y y/i-a, 4 ->ry 5 

fy^/y^a, e— ry+yy/ua, 7-* ry*y 
y/^a, 8-^y^/y/^a, 2-*y*-y-y^/t/£, 
s-^/^-y-y^ua, e-^y^y^/ua, 1-* 
/w^/y/va^ 2-*yw<yy^a> 3-*;w<yy/u 
a, 4-#/w^/y/pa, 9-*;w^yy/va, i-y 
x.*f>'X})i?~;i>& x 2-yx.T>'X})i?~;i'& 3- 

731^-^y s^/va, 4-7a:^y^y ^/wa, 6 
-y^y^y 7-7xty^y ^/wa, 

s-^-M^ys^wa* 9 -:7 a: y 
a, io-7xt^y^s, i-t^w^a* 
a, 2-r^y^^a. 3-T^y^/i-a, 4-r 
^y^=/wa> 9-T^y^=/wav 1, i-y^-tv 
*p yy- 2-^/1^ 1, 7-7*ty^pjy-3 
-^a. 1, 7-7a:-f^py>--4-^/va> 

1, 7-7xt^Pyv-5-^S; 1, 7-731 
tv^ny ^-6->f^a, 1, 7-7xt^nJy 
-8--fyva, 1, 7-7xt^.uyy-9->f;V 
a^ 1, 7-7xt^ny^-l0-f;vS % 1, 8 

-^ai^^^p y ^-2-^f^a, 1, 8-7xt^ 

nyy-3->f;v£ x 1, 8-7xt^nyy-4~ 

-f^a, i, s-^^^py ^-5-></ua> i, 

8- 7xt^pyy-6-^S, 1, 8-7xfy 
^nyy-7->f;v£ % l f 8-7xt>^n!Ji/-9 

—f/^ l, 8-7xty^pyy-io->f;H, 

1, 9-7xt^Pyy-2-^£, 1, 9-7x 

•r>*u y ^-3— f^a, i, 9-7xtyxpyy 

-4— f/wa^ 1, 9-7xt^nyy-5->f;u 

a, i, 9-7ai^^py ^-6.--<yua, i, 9- 
7xt^py >*-7— Y^a> i, 9-7*^^p 
y^-8-^r^a, i, 9-7xty^py y-io- 
-<^a> i, io-7xt^t?yy-2 — r^a^ 

i f io-7xt^pyy-3~^«, i, 10- 

7xt^py v-4-^r/^a, 1, io-7xt^ 
pyy-5-^/wa, 2, 9-7xt^pyy-i- 
^f/^a, 2, 9-7xty^py ^-3-^r^a> 2, 

9- y^y^u y y-4 — f/wa, 2, 9 -y^^->- 
^pyy-5-^/ua, 2, 9-7xt^pyy-6 
— f^a^ 2, 9-7^^v^py^-7->ryv'ax 



2, 9-7*-f^^ny ^-8-^/W3S, 2, 9-7* 

y-l— fA*, 2, 8-7*t^oJV-3-^ 
& 2, 8-7*t^P3 2, 8- 

y*-r>*v y y-S-j/V^ 2, 8-7xt^o 
2, 8-7xfy^nyy-7->f 
A** 2, 8-7ai^V^Pp^-9-^/^S, 2, 8 
-7sf^ajjy-10-^;^ 2, 7-7xt^ 
^nyy-lW/VS, 2, 7-7it^pyy-3 
-Jfr&s 2, 7-7xt^n9 ^-4— O^S, 
2, 7-75t^o!J>'-5-^H> 2, 7-7x 

■fy^ny 2, 7-7xt^o!)y 

-8-^/1^ 2, 7-7x^0^-9-^^ 
2, 7-7xt^n5^-10-^/H, 1-7 

x-j-ife^s, 2-7^^-^/ws, i -7x/fr^ 

-A'S, 2-7*/*7$feA46, 3-7x/f-7i^ 
A*. 4-7x7f7^«, 10-7x/f7^ 

3-7*y ^r^^/VS, 4-7x/W^ 

i/io-7*;Ws/n, 2-***^y^*, 
4-^^/y/vs, 5-***>^y/va£, 2-**-* 
^ryy/vs, s-m^ryii/n, 3-77f~ 

A*. 2-**-/^ 3-^^36, 2-^/Vtf 

2-^/Hfn — /W-4-^^3£ x 2-**7UtfP 
—A"- 5 A'S* 3 *vHfo— 4*- 1 A'S, 
3-^^trn— /i/-2->fyw3£, 3-**7Hfn— ^ 
-4-^,^ 3-^^/WtTn— ;W-5-^/wS, 2- 
t - T'fvP tr p —;\<- 4 — f 3- (2-7*:^v 
>^nlf/w) tTp— I'A'g, 2-*? L A'-l ->f 

A<-3— <y FDA'S, 4-**A'-3-4yVVA' 
2-t-!/*A'l— f^KJAS, 4-t-y^/W 

i-^kpa'S, 2- t-^/v3—rvKy/wx, 

[0 0 2 8] «!fceL< ttfcK&OTyA^A-Xi: UT 

tt, ^^A-S, l -7*~A'^? U A'J£, 2-7*=/w 
a^A'S* l-^ztnyWy^ntTyPS, 2-7x^;V 
"fy^pfcT/wg, 7*:=- A'- t -^fvi'S, o-t7f 
A^fWS* l-a-^^VW^Ag, 2 -a— ?"7 
^Acc^AS* l-a-^7?7M'y:/Pfc'A'S, 2- 

a y^o tr/uS, 0 —t7f-/v* 

1-0— *-7?vi^?vuS, 2 - 0 -^7?-Aoi?vu 

/wy^ptfA'S, l-^py^^/us, 2- (i- 

g, p-^B*^J?Ajfc m-T'P^^A'g, 
o-r/p^y^Ag, p-3-K'O'^A'S, m- 



3— \t<0&A& o - a - K^V^/wS, p - 1 Kp 
*$/'<y^A'S, m-tKP*^;^ o-tK 
u**/<<y*J;\,& p-TS/'O'^Ag* m-T^ 
/^S^AS, o-TSyO^Ag, p--fP^ 

g, p-*/7;^/i4, m-VT/^^A'g, 
o-^T/ 1 ^^ Kp*^-2-7x^yw 
^y^n^S, l-^PP-2-7x^y7ntf 

[0029] l < n^*ift(or y -A^*>>S 
^/HS, 2— f7?vug, 1-TyHJ/vg, 2-7^ 
2-7a:^^hy/VS > 3-7*^y hy/VS, 4-7 

^yhV/^&, 9-7*^>'hy/wa, 1-^7^-fe 

-A^g, 2-^7^-fe^S, 9—*-7*"fc~A/g > 1 
- fcT U~/Ug % 2-fw^/uS. 4-tru^/wS, 2- 

tf7*:^W A"g, 3-lf73i-yW^a, 4-fcT7a: 
=A"fAS % p-*— 7*^^-4-^ A** p-* — 
7*~A'-3-'f A'g, p -^-7x^- 2 -^A' 
g, m-^-7xr;;l/-4-^^S> m-^7x^V 
-3-^/VS, m-^-7x^U-2-{;l'S, o- h 

y /wg, m- h 9 *S % p - h y /wg, p - t 
7m^;u3£ N p - (2-7x^7ntf;l/) 7*^^ 
g, 3-**7W- 2 —7-7*71^ 4-^/U-l— 
^g, 4-^^-l-T>hy^S, 4' -*?vl' 
^ai^W^S, 4" - t ~^f;u-p-^-7x^ 

a^-4-^-/us, 2-fpy/^ 3-trpy^s, tr 
?s>=a<s, 2-try^/vs, 3-t?9i?=A'S, 4 
-*p«te*S, 2-> fyKP^*, 3->r^Ky/v 

4— o-Ky/v*. s->fyKy/nfc 
y/vs, 7-^fyK5^», l^y^f^Ky^s, 3 
->f y-f>-Ky/v«, 4->ry^^Ky/v«, 
-r^KyywK, e-^y^yvv/ums 7-4 % m>v 
y^s, 2-7y/wj£, 3-7y/v£, 2 — ^/yy 
^/pffi, 3-^^/7 7^$> 4 — <vVyy~>v 

3£, 5 ^^7 5^*, 6-^^/77^8, 7 

-^y/77-/Vl, l-^fy-<V> f 77^^ 3- 

>ry^ % /77-^s, 4-^fy^y/77^s> 5 

7->f y*<»/yj^;v& s 2-^r/y^s> 3-*y 
yyvfi, 4-*/y;ws, 5-*/y;k*, e-*/y 
/v-s, 7-^yyyi/Ss i-^y*y 
y/ws, 3->fy^yy^a, 4--<y^/y^s, 5 
-wy*/y^s, 6— <y^yy'A4k 7-^y^y 
y/v,«, 8-^ry*/ yA-g, 2-^/^f-y^*, 
5-^/^ff-y^/ws, 6-^r/^y^/ws, 1 -# 
/w^/y^*, 2-*yw^>/y/us, 3»*yw<yy/v 

4-*/w/^/y;vS, i-7a:^y^y^/wS, 
2-7x^y^y^^s, 3-7xt^y^ 



-7- 



/v-*, 7-7*^;*y^~/vS, s-y^-fyxW 
-/va, 9-7xty^y ^^/wS, i o-7xt^ 
ys^/us, l-r^y^/va. 2-t*p«**A' 
s> 3-r^y^/vs, 9-T 

X, 1, 7-7xf^P!)y-3-^/Vi> 1, 7- 
7xt^nyy-4-^S, 1, 7»7xty^D 
1, 7-7xty^n!)y-6-^ 
l, 7-7xty^o!)y-8-^;Ht, l, 7 
-7xt^ny ^-9->f/v^ 1, 7-7xt^ 
nyy-lO-^;H> 1, 8-7xt^nyy-2 
-- fA"it % 1, 8-7xt^n y ^-3-^f/v*, 
1, 8-7xt^oy ^-4-^/va, 1, 8-7x 
t^P y ^-5-^/U*, 1, 8-7xt^aJ^ 
-6-^/Pg, 1, 8-7xf^py>-7->f;P 
g, 1, 8-7xt^pyy-9-^;i/S, 1, 8- 
7xty^pyy-io->f^s, i, 9-7xty^ 

ny^-2->f/VS, 1, 9-7xtV7Pyy-3- 

-f/vs, i, 9-7xtv^py ^-4->r/va, 1, 

9-7xt^py^-5->f;vS, l, g-^*^^ 
^pyy-6-^/n, i, 9-7xt^pyy-7 
-'f/wg, l, 9-y^y^u])y-s->(/um, 

1, 9-7xt^pyy-io-^s, i, io- 
7xt^pyy-2--Y;Hi, l, lo-yx.Tyx 
py ^-s-^/wg, i, io-7xt^pyy-4 
-^/^Sh l, io-7xt^pyy-5-^;vS, 

2, 9-7xtyxpyy-l-^f;uS, 2, 9-7ai 

t^pyy-3-^s> 2, 9-7*-j-^*ny v 

-4-^/Vg, 2, 9-7**f>XXJ y ^-5-^,1, 
S, 2, 9-7st^ayy-6-^$, 2, 9- 
7xty^pyy-7-^;i/S> 2, 9-7xt^P 
y ^-8-^/wg, 2, 9-7xty^ny 
-Ol'S, 2, 8-7xt^pyy-i- </Vg, 2, 
8-7xtv^pyy-3-^;H, 2, 8-7^^-^ 
*ny y- 4-^/1^ 2, 8-7xt^pyy-5 
--T/Wg. 2, 8-7xt^py i/-6-> T/V-S, 
2, 8-7xtV^pyy-7->f;H, 2, 8-7x 

t^pyy-9-^/^ 2, 8-7xt^Py^ 

-10-^/Pg, 2, 7-7xt^pyy-l-^/W 
g, 2, 7-7^-^^n y 2, 7- 

7xt^Py^-4-^;H, 2 f 7-7xt^P 
y^-5-^/VS, 2, 7-7xt^py 
/^g, 2, 7-7xt^pyy-8-^$, 2, 7 
-7xt^P'J 9 ->fA'S, 2 f 7-7*^-^ 
pyy-10-^/kS, 2-7* 

t^A*, 1 -7^/f-T^/PS. 2-7xyfT 

s^/wg, 3 -7^y^r^/vs, 4-7*y^r^ 

-/^g, l-7a;y*ihS*=^S, 2-7*7*1^- 
/^g. 3-7*/*i^~/l/g % 4-7x/H^ 



g, 2 9 a* 4-***yy/nt, 5-* 
^/y/vg, 2-^^f-^T^/y^s, s-^f.^ 

T^y/Wfi, 3-7?if~/Vg v 2-^-/1^ 3- 
<f:n^/l/g s 2-y^/W^n-/l'-l--</V'g > 2-y 
fyutfn— /1/-3-* <y^S, 2-^^o-;v-4- 

trp-/i/-i->r/ws, 3-^^^0-/^-2-^/1/ 

g, 3-^^/Wt p n-/V-4->T/WS, 3-p<^fn 
-/W-5 — C/Wg^ 2- t-^/Vrtfn— /V-4-^/V 
g, 3- (2-7*n/v:/nifA') Mb—SU-I-IA? 
g, 2-^^/w-l->f^Ky/V'S, 4-y?vw-l- 

>f^Ky/ws, 2-p«^/v-3-^^Ky/va, 4-y 
^-3-^^Ky/^s, 2-t-^/n-^r^Ky 

/l"g* 4- t-^A'l— f^K!>^«, 2-t-7* 

/w3->r>Ky^s> 4- t-7 r ^/w3->r^Ky/w« 

fvug, 7*p*>g, ^y/pf;i/5, n-^fvug, 

s-T^/^g, ^yy^s, t-y^vwg, n-^o- 

/^g* tKo* f/vS, i-t Kp 

2-tKp * v^/wg, 2-tKp * w y 

X, 1, 2-^fc Ko^r^^S, 1, 3-^tKn 
*Wy7'PlT/H, 2, 3-^tKP^-t-^f 
1, 2, 3-h!)t Kp^p^/v^ ^pp 
y^/Vg* l-^PPxf;l/S v 2-^PPxf/l^S, 
2-*nn-<y:/?vWg, l, 
1, 3-^Pa^^P^S, 2, 
t-^^S, 1, 2, 3- hy *nn7'citf/V'g* ^ 
u^fvwg, 1 -yn^esTvi'g* 2-yn^ai^ 
g, 2-^p^^y^/wS, 1 P .2-i^n***-/U 
1, y^tuf/u*, 2, 3-^n 

* t -T'fvl'S, 1, 2, 3- hyyo^eyp^X. 

/PS, 2-a-H-f V:/***. l f 2-^h-K** 
/V-g, 1, S-^a-fVy^nfeT/vS, 2, 3-^a 
-Kt-T^/wg, 1, 2, 3- hy a-K7'ciif/u 

£> r ^ y y ^/ug, i-r^/^^S> 2-r^y 

^/Wg. 2-T^/^y7 r ^S, 1, 2-^7 5/ 

^/Vg, 1, 3-^T^y^yyntr/vSv 2, 3- 
^rs/t-^f/n, i, 2 f 3- h yr^/yp^ 
/^s> ^Tvy^/wg, i -syry^fyi'g, 2-s/r 
y^fvwg, 2-5/ry-f y^/wfi, i, 2-^>r 
y^fy^g, i f s-^Ty-fy^uif/ws, 2, 3 

-i?*sTJ t-T^A-g, l f 2, S-hy^T/^n 
f/vg, -hpy^S, 1-^hn^/vS, 2-~ 
bn^/uJS, 2-=. hn*T yT'fvi'g, 1, 2-^=. 
hn^^S, l, 3-^hP>fV^P^S, 2, 
t-y^/Vg, 1, 2, 3-h])~h*7 
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[0 0 3 1] »Sr^-f5 2fl6*©«It UTf±, 

f7x=./Wp»^y-2, 2' -'Mfr&s 
4, 4' -s^fA'S, 1, 4-v* 
10 0 3 2] £TF© [<b3] MtlO] JC^$*V5 

Ut3] 





[0033] *xmz}sftz>*mELm*<Dm*mm 

[0 0 3 4] §1 fc* *ft 5SfTHBtHt» 1 ±KR 

[0 0 3 5] H2ic^$n5*^fl!3Sttx s«i±u:r 

[00361 03 fcj**H$**#jfttt, ££ 1 ±fc» 
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ft*. 

[0 0 3 7] B4K:jj*$*t3X?ft&tt« &Kl±IOR 

[0 0 3 8] *»M^*JltS^'g-to«±E©if<DW«Ji 

[0 0 3 9] ttmKM^hto&JEXM$&mH.¥tKWi 
*3;M\ ffi?frmi(«fcLTteJi!£ixTV^ft-g*& 

(p-hy/W) 7?/7x=;H -1, 1 — >*P^* 
f V Hkl 1] , N, N '— ^s.s^-N, N' — f 
* (3-^f/U7i^V) -1,1 '— tT7i-/W- 
4, 4' -i?7SV [Asl 2] > N, N '-i?7*=./U 

-N-N-tr* (i— ryf-M - 1, i 1 -tr7*= 

A-) -4, 4 '-^T?^ [ftl 3] fOh!) 7*=./W 
S?T51^«^ hSWH 1 ( [ftl 4] ~ 

[ft i6] m m»wn>ti*. 

[ftl l] 



[ftl 5] 



Ifti 2^3 




[ftl 3] 





[ft 16] 




to 040] *lBM{c«^^e>n5«^l^^*^m«rtls 

- (4-lT7atSl>/W) -5- (4-t-7f^7s= 
)V) -1,3, A-Hr*WTV— A* HfclT] , \?X 
{2- (4-t-7"f/V7is/V) -1, 3, 4-** 
WTS—M -m-7*=uy [ftl8] , 

9] , [ft 2 0] m , *y«J/-/HIW>A|Mi* 
( [ft 2 1] ~ [ft 2 4] *) sWUrfMva. 
Iftl7] 




[ftl 8] 



Iftl4] 



0H3 H$G 
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Ufc2 0] 




[<t2 1] 



lit 2 2] 





Kb2 3] 



Ht2 4] 




[004 1] fftlftllBelfffeMf 2tt. JETL&1ETL 
*>, 4. 5 eVK±Oft*H«:Sr«-f5rt^S!i*W-C 
StftW^^^ffi-g-^ (I TO) y m\M (NES 

a) , «, mmmRtsz. 

[0 0 4 2] *fc»«6iLTH:, tt^WSS5Xf*» 
3t»4lc«^S:aA1-5B«)T, tt*M«0/jN§Vv*m 

fill's?? A, T>WS=.!>A, -r^J/JA, -v***^ 
fV^frAGA, •7^*f£A-:r/l'$ = !>A£ 
T^S^A-y^A^ 7VP$~?A-;*# 
V^A-y^A-g^ ^^^A-ffig-^aqSr 

[0043] *38WO|r«E Lim>#Se>Jgjfcfri!fc»4 

mm<nimEL$*\zm^. -«s: wt2] -c^tv 
m*m (MBEft) fcs^ttjsjKic^bfc^ffiwx-r 

[0044] *%91ro*ftftE L*>ro«-^«S<7>BU¥H 

± 1 /£ mKTO«li50* U\ 
[ 0 0 4 5 ] £H\ *»W *2U6fl$: t> 1 KftffllC&K 

[0 0 4 6] (-a-fiiJWl) 5-7*=^-4» 6-S?tf 
^bd-5, 4-^y^SriD^., £ 



-11- 



aTit#Lfc. Sf&«*r«««s yyj? 

[0 0 4 7] (*jftf|2) 5-p-S/:7V7*=/W- 

4, e-5?tr y ><z>&i&, 

[0048] (£fifc«3) 2, 3> 7, 8-fF5>f 

o -/voftfr 9 K: 3 , 4 - *7H*t» — A'trflVSS 
ttt**jftmfclMK«>?tfeK:J:!K l»<02, 3, 7, 
8-7h5^f/V-5-7i-/V-4, e-^try^Sr 

[004 9] (£-fifc«4) 2, 3, 7, 8-7^5*^ 
«. 

tra—/M73ft 3, 4— S^^vUfn — A"$r£]i^£ 
flHtt-g-^2 tiSl«©^::«t»), SWW2. 3, 7, 

[0 0 5 0] (6J&M5) Mb3] -OKinftft 

(hy (5-7*=./w-4, e-^tryy) r/us 
5-7i=^-4, e-^try hyv-coiwaHcatfls 

r*5 = 8«$M»ittLfc. K£IK*ftfg 

*, ^y*y/vSrfflv^fc*7A^B-vh^57^-lt± 

omiu Btt©fb¥5S Ms 3] -e&zn&t&tom 
It. 

[0 0 5 1] (^fi8«6) flS^A CflS4] -r«**t*flS 

■g* (h!) (5-p->7/7i=/v-4, 6-s?try 

5-7x^-4, 6-^tfy V^ftfrD 5-p- 

i/7/7x=^-4, e-^ty ^trJBv%fttt», 

mstmmn^mK.X9. BMoftW Mb4] -e*£ 

[0 0 5 2] tejft«7) {b¥5$ [ft 5] TJ&SftSfc 
(by (2, 3, 7^ 8-7" h7^f;V-5-7s 

5-7^-^-4, 6-i^tfy V©ftt?!3lC, 2, 3, 
7, 8-f F7^f^-5-7x=;V-4 v 6-^try 

^fcffivatttt, 4jfcM5&PNI«>¥ilN:J:9, BW<o 

Mb 5] t?a*ix*ft-&«9«r#fc. 
[0 0 5 3] (-g-jS<H8) fl^ft [{be] -c«$H5<b 
(hy (2, 3, 7, S-v-Yy* ?-A>- 5 - p - 

5-7*=/W— 4, 6-^tryvOftfcOfc, 2, 3, 
7, 8— T F7^^-5-p->7/7x^-4, 



•J, Mb6] -rfcSiiSfttefctrWfc. 

[0054] 9 ) {b¥st Mb 7 ] -eaSftift 

i$m (S? (5-7x^-4, 8-^!)y) 
AO 

5-7x->i'-4, e-^try^o^^y-zwisiftictt 

KH»*ftl*» 4fflIJtLt 5ftttHMMt> i/y 
* <?Vv«rJB V rfc* 5 A * p h ^9 7 -fc ± *> «K 
U Bttofls** Mb 7] -C«$ft3ft-&4&«:#fc. 
[0055] (-e-fiRfll l o ) {b^sS Mb8] T*$tv5 

4b-^«I (S? (5-p-v'7y7x=/W-4, 6—7f y 

y) ®&®m 

5-7x=A-4« 6-^try V«Df^t?9lC, 5-p- 
•>7/7x^-4, 6-^try ^trJBVtftlM*, -S-fifc 

M 9 1 W»©**fc «t y , B &©{b#5$ Mb 8 ] -c* * 

[0056] tetffil 1 1 ) fc>5£ Mb 9] -n&ZtlZ, 
fb£-«l (2, 3, 7, 8-^h9*f7U-5-7« 
=-^- 4 % 6-i^fyv) ©-g-jfc, 
5-7x=yl/-4, 6-S^bry V(Dftt?yiC, 2, 3, 
7, 8— r h7^f^-5-7x=yU-4 > 6-^fc*y 

fl^sS Mb 9] -C*$;h.5fb£fc*#fc. 

[0057] (£#m 2) ft^st Mbio] 

ZitGQl) i*J (2, 3, 7, 8-7h7^f^-5-p 
-i/7;7x^-4, 6-i?tT'J V) ffif&*f#) 

5-7x^-4, y >-©nipy^, 2, 3, 

7, 8-fh7^f^-5-p->7y7x=/V-4 > 

5, BttWI*s$ Mb 10] •?*$tr,4.ft:-&«iS:»fc. 

[0058] «Ts *xm<»it&tozn%m t lt^v> 

/tlllftWSrIIKgW 1 frhmxn 2 5 , sunn 3 1 
lfe^3 4fc^1-. **W©{b-&«ii:jEiL«iai*fi|sF 

^e>^isffii3 oicm-r. *isww{b-g-«»i:*^«i 

TlrlBflllfiffil 3 5 *>f>**0! 3 9 li, *»MOfb^«l 

[0 0 5 9] (Uttifii) mte^ncfflv>fc*^©»fffi 

fllitSria 1 ir^t. WTfc:*«W<0|llfi« 1 lcffiv>5* 

« 1 ±\m& $ ixfcliB* 2 /383fcJg 4 /»« 6 K: i 9 * 
fift$*vTV>5. ^SffiUCITOt^^Dy 
^iaot->- l>«fit^2 0 0/Dlt*.*J: ^tcJUJR 
t> ffi«2 t Lfc. -&<0»«2 ±»C»^tJl4 t tT, it 
Mb3] -C***v5fb^«!)«rKSJ!S«&fc-C4 0n 

T^^^!7A-«^^SrS2l!!5*«felCT2 OOnmO 
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e«tt«ffiSr5VffJPUfctr5, 4 0 0 c d/m 2 ©35 
[00 60] (Mttm 2 ) 38#$m tLT, ft^5£ Mb 

4] -ea$Hi<t:-g4bSrfflv^5«^«S«fi«i tH«<o 
«E&5VBW)DLfctr.6, 3 70 cd/m 2 <08## 

[0061] (mmrn s ) sfttm & u-c, ft#& [ft 

«ESr5VfiJiiqUfctr6, 6 50 c d/m 2 <D$&3te# 
[0062] 4 ) i Lt, ft^St [ft 

6] T-«£ftSft^fc^s«*i*3l;*«li tisi«© 

»^%*T V^«E L*?*ft« Lfc„ H OftT-KEfflt 

fEtr5VHHinUfc&£*» 5 4 0 c d/m 2 <D38ttas# 

[006 3] (gifcffl 5 ) fcftWfl t ft^ [ft 
7] T*$ftSft£4&«rfflV^£l*ttS&ltm 

«EE&5 VPPJPUfct-*, 3 5 0 c d /m 2 <0&%t>i 

[0064] mmw 6 ) xxttnt lx. it**, [ft 

8] -ca$;ft*ft^$rfflv>5EWttHlfcm il3l«© 
*f*M?V\ #»EL3tHP$:#|J{Lfc. :o|Kffit 
1tESr5Vfi]iinLfci:^5, 3 0 0 c d /m 2 

[006 5] mmm 7 ) »3fctt»t UT> ft¥5* [ft 
9] T£$ft*ft^fcffi^.5«*tt0S«m t!3l«© 
ftf*HfV\ #«EL*?-4rf£«Lfc 0 £<D*?l£ii:«S 
«ES:5VBiaiUfctr?), 3 8 0 c d/m 2 <D»## 

[00 66] 8 ) XMStftb LT, ft^5£ [ft 

10] -C*$H5ft-&«!^V>5^f4lllfe«ll tPI« 

«t«ffi«r5VWADUfcf:r6, 3 1 0 c d/m 2 ©38# 

[006 7] (SlltW 9 ) mi&m 9 W8^fc**©«rB 
*£fiHlfc*$tvS«fc5fc:* S*U±fcJ&a$ftfc» 
«2/58*«4/»«6»C«t9fl|j«$ixTV>5. E1TK 

«#iHcol,>TKW-r5. *9^KtRl±K I 

* y I'^IC.koTi'- hSfctf 2 0 Q/Dt/fS J: 
5fc»U*U »ffi2tLfc. -t<0±lCft^ [ft 7] r 

hStfc: «t 9 4 0 n mommtm-t ZXXM 4 Srjgjfc L 
fc. Kin, »3tS4C5±t, St»6tLtv^->!>A 

" -m&&&xm*mz£ 9200 nm©js£njgj£L 



RMlOLfctr^ 120cd/m 2 ©»3t##e>*vfc. 
[0 0 6 8] (£«mo) ft^ [ft7] -CSSJi* 

ft-a-<»©«ij»)mft^ [ft 9]. T*$tv5ft-a-«*ffi 

fc. r ©*^(3ii[jSfE«ffi5r 5 VBWl Lfc t r. 6, 13 0 
cd/m 2 ©»^#P>tlfc. 

[0069] (Hlfeffl 1 1 ) $mW 1 1 RlJBV*fc**«> 

mmmmKfM; **tt£«i±»cj&£$tvfc» 

ft 2 /]E?U<I&J1 3 /383fc* 4 /** tt&JI 5 /fcffi 6 

1 Kiffl^5*r«*BlE L**<D«WIKKov>-Clft9rt- 
5. ^?^*tKl±fcITO*^/^r/^y v^jcioT 

«^Mfitt#2 0Q/Dfcfc*J:5fclWU K«2t 
Lfc. *©R«2±KlE?UiI&Jl3tLT, ft*« [ft 
3] T?3f$*t5, N, N' -i?7 = -/U-N, N' -If 
* (3-^^P7=^V) - [1,1' -tr?*^] 
-4, 4' -^T?y?Sr«S«E*tt^-C5 0nm<DJ9$ 
lOftfcLfc. RK, EflJfc&S 3 ±l£$ft« 4 t UT> 
W[ft8] -C**n5ft^SrltSlR*)SfeKT4 0 
nm©«t*W*Lfc 0 5l3tJl4±l!:, 
l5iLT, ft¥5t [ftl 7] -e&Sfta, 2- (4- 
f:7:c=.<J/^) -5- (4 - t - 
1, 3, 4-**1f*r*/-/i'£JI2fc*fctc-C2 0n 
mOJftSW&SLfc. fclr, «*l*2SJi5±fc: v »«6 
tU, v^*V!7AH^£**2?8*IS:fc: ) fcoT2 
OOnmOjp^lJl^UT^tSEL^Sr^fiUfc. ' 

<on*\z.mms. & 1 0 vroonvfc t -6. 2370c 

d/m 2 ©*3t^e>^fc 0 

[0 0 7 0] 1 2) SMfeW^i: LT, ft¥5£ 

[ft4] -eS^ixSft^iffl^^fiil^ttllte^lll li 

ISI«o*^SrfTV^«tEL*^Sr^«bfc. 

jSiKmEESrl 0 VBliDUfcir:5» 1 8 6 0 c d/m 2 

[007 1] (|^lfi«| 1 3 ) XHtttftb UT, ft^SC 
[ft 5] •C**Jx5ft^4fcSrffl^*^14S6»«l lt 

\£MW£$:1 0 VHl*PLfctr5, 25 10cd/m 2 

[007 2] (^IfeW 1 4 ) UT, ft^sS 

[ft6] T*$^v5ft•a^Srfflv^5£^^ttSli6«ll it 
IU«OtR^SrtTV^EL*^Srf^KLfc. tOiff^lC 
E««ffiSrl 0 VRliDLfctr.5, 1 9 70c d/m 2 

[0 0 7 3] (Sllfe«| 1 5) SS3t##t LT, ft^ 

[ft7] x&ztizit&tizm^z&Lfi-nmteMi it 

e««ESrl 0 vmtoLltkZZ, 1 260c d/m 2 

[oo74] (mm 1 6 ) »3Kw t ix. m*. 

[ft8] -C*$ti5ft^«iSrffl^5ei^tt^lg<f!|l it 
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E«EWE«rl OV^JPUfetd?), 1070cd/m 2 

10 0 7 5] (Hlfefll 1 7 ) 383t*m t U"C, flj»ft 
Mb 9] ^«£;ft5ft£to&#^5ia*tt^lSm 1 £ 

EJfcmaEfrl OVBWjOLfctiS, 13 80c d/m 2 

[0076] mmw 1 8 ) 3B*$mt ur, ft#5$ 
[ftl o] ^£S*tSft^frJHv>s#*ii3£fc«i l 

iiE«£«EESrl OVWiPLfctr^. 1 1 1 0 c d/m 

[0077] (.mmm 1 9) jetlmssji 3 1 u-c, as* 

5$ [ftl 3] -C«$H5s N, N '-^i^U-N- 
N-tf* (1—^-7^) -1,1" -tr?*^) - 
4. 4 '-e?T$^ 5 irLT, <M« 

[ftl8] TS^HSft-S*^ {2- (4-t-^ 
A^xs*) -1, 3, 4-3Mrf-$?T;/-/V} -m- 

VBWlDl,fc4:£5, 22 40 c d/m 2 ©383to*»fc*l 

[00 78] (H16H2 0) HL«lSJi3 t U-C, ft¥ 
5£ [ftl 4] -C*$ft<5ft-&W«:, »3t«4tL.-C, ft 
¥iS [ft4] T?*$iv5ft-a-*«r, «^<*2feS5tt 
T, ft^5£ [ft2 1] t?«$*t5ft-&4feSrfflV>5eil^tt 

fc. r<oj(f^E«E«Eti ov^intfctr^, 1 6 

8 0c d/m 2 ©»3t^e>tl<fc. 
[00 79] (15160112 1) IE?L«i26S3i:Lr, ft^t 
£ [ftl 5] -C*$*v5ft£-*$r, J63feJl4iUCft¥ 
* Cft5] -C*Sll5ft-&4feSr, «*«fo£SSiLT, 
ft¥=£ [ft2 2] -C«$*t5ft^«9Srffiv>5«^tt, £ 
lt«l 1 fcN««#MMrfft\ *T*EL L 
fc. C©3R^lCtt«E«EESrl OV^JqLfct.^5, 2 5 
2 0c d/m 2 cO»3fc*5#C>*T/fc. 

[0080] (Htt0i2 2) mmm2 2\cm^m*<D 

»rB«it4:04^t. 1 ±fcJ&iSS*tfc» 

«2 /»3feJf 4 /***£* 5 /£* 6 It <fc »> tl 
T^5. OTc*38W©mfe0j2 2lCfflVN5*-«fHSE 
L#^-«»f^«#Wlcov>-CI(iMi-5 0 Xyx&tii 1 ±fc 
I TOSrJ^y* y ^^tioTi/- h«St^2 0 0/ 

it, *3t«4i:u-r, ft^ [ft3] -ea*$ti*ft^fc 

fcHSafctSsKT 4 0 n mOJM HMt Lfc. ftV^SI 
3t«4©±C. YHft£J|5 tUT> ft^iS [ftl 9] 
•C«*il5ft^»jS:K2^«jSfelCT5 0 nmOff $|c3 
fiictfc. ftlt*^na«5«D±i^ Btffiettr, 

? A 2 0 0 n m<Dff <* |C LT E L * 



*«rtf3ULfc„ w<D*^lcE««Et 1 OVBWlDLfci 

1 0 90 c d/m 2 <D»3l6iJ»fctvfc. 
[008 1] (IUfe«2 3) 38#S4fcft¥5*; [ft 3] 
■?a£ft5ft£«fc<3ftfc«JU:, ft^ [ft 4] 
*ft£4fe«:JBv^fiJWH:> HJSW2.2 &|3|««>#fe«:?T 
v\ ^lEL«f|;i3«Lfc. rro*^KE*HBE«: l 
0VBJlgLfctt5, 9 6 0 c d/m 2 ©363fctf»P>;ft 

[0 0 8 2] (£lfe«|2 4) **i4KftW [ft3] 
•C*$*v5ft-a-«lOft43?)IC, ft3*5£ [ft5] 
*fc£<M:flv**£WM*, &#^5«*H3lll!i0!l 2 2* 

E*«ffiSrl 0 VRlJDLfctr6, 1 2 20 c d/m 2 

[0 0 8 3] (H*m5) 4 (Cft^iC [ft3] 

•C*3*t5ft£-«J<Dftfr9l^ ft#5S [ft 6] 
5ft£4fe£ffl^ Hlfi«2 2iE8©#ft*tT 

v\ IHELmf^Lfc. r<Di»^lc:E««ffSri 
0V^lPLfci:r5, 10 20c d/m 2 

[0084] (&tt«26) »3tJl4tLT, ftS^ 
[ftl 3] T^ftS, N, N *-i?73i=;yU-N-N 
-If* (1— ?-7f-/w) -1, 1' -tT7i=yU) - 

4. 4 '-^r^t, ft^st [ft s] -c&stiaft-a- 

46&1 : 1 0OS*ft-C#JK*LTf^KUfc»««r5 0 
n m©J*£ Xttfll 2 2 t ISJ«<D»f^ 

SrfTV^«ELS*^«r^»Lfc. £<D**l::E«WEfc 
1 0V^JPbfett5, 1 2 9 0 c d/m 2 

[0085] (^ffi«2 7) 363fcS4lCft^ [ft3] 

■c*Sti5ft^«K0f^ip>)i^ ft^sS [ft4] -e&Uti, 
Sft£4fc«:/8^.5#*W:, H*«|2 6 t!Sl«©»^ff 
v^«ELKI^-4:^»Ufc. iOid^|cE««E«r 1 0 
V^ilDLfctC5> 1 0 6 0 c d/m 2 <OJ83tiS»e>H 

[0 0 8 6] (mmW2 8) 38JtJl4lift^ [ft 3] 
-C3i$H«ft-a-«»©^*>!)«i, ft¥5t [ft5] -0«**t 
5ft-8^SrfflV>5^ri, H*«|2 6 tlBI«©*^*fT 
v^*r«lELiH*$:fe»l,fc. r.Oid^|cE««ESrl 0 
V^JPUfetri, 1 4 50 cd/m 2 <0|B3t^»e>H 
fc. 

[0 0 8 7] (mmW2 9) »3tS4lJlft^ [ft3] 
r*$ltift^te<Oft*Jtll^ ft^ [ft 6] 

5ft•a^^)^^ffl^^5£^^»•l4> mmm 2 e t Bj;ei<o»^srtf 

V^«EL*^-SrfP»uyt. r©*^|iE«E«E«rl 0 
VBHHIUfctr-S, 117 0c d /m 2 <0»3t^#feH 

[0088] (0^813 0) ISfcmoiCffl^fc*^© 
«rffi*3fiS:04lt^-f. i» : ?-l±««l±l^/a*nfcg& 

if 2 /##* 4 /rn^aiji 5 /»« e it i 9 m& * ^ 
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I TO*r*A?y* P v^tcioT^- b«tfa4*2 0 0/ 
ft¥5t [fte] -c**n*ft<&4&i, ft^st [fti 3] 

-C&£*V<5, N, N '-^isA'-N-N-^ (1 
— *-7*7l0 -1, 1* -f^^-yv) -4, 4 '-«> 
T^ySr^UfCl : 1 OWfiJ^-C^-tS^oo*^ 
ASfcteffl^fc* ^a- h«fctCfc 9 4 0 nmOfiO 
»3fcS4*J&fcLfc.. ftfc, *3tS4±t. ft^SC [ft 
1 1] ?»$*taft£4ft**2fc*i!&lc«k»> 5 OnmO 

mz 5 u -to^HUS* 5 ±k» 

0 0nm<D*5fc^l,-C*r«EL*^Srf^«Ufc. r 
W3K^lCia*«ffiSrl OVRHJHLfci££, 7 30cd 
/m 2 ©SB3fca*»e>tWfc. 

ioo89] 3 1 ) mmm 3 1 icm^izxw 
mmmrns:® 3 ic**. «ss 1 ±tc^$nfc» 
s 2 /3e?l«isji 3 jts 4 /as 6 \z. x *) mm s tl 
-c^s. «T^*»w<onite«3 l^^v^5^^«»B^E 

1 TO^/<y? !J y/lCiotV- h«ta*S2 0 0/ 

mummmatLx, it**, uti 3] -eastvs, 

N, N '-i?7i=A-N-N-^ (1— fyf-tV) 

-1, i* -tr^ai^u) -4, 4 '-^rsva^fc 

Iw, IE?U&i£Jl3±lC, »3tJi4tLT, ft¥i£ Mb 
3] T*$tt5ft^fc**2**LfcK*4 0nm©Jp: 
£KJ&£Lfc. ftJC»3tJl4±|c, BWietfC^^ 
^*A-«£-&<D*fc2 0 OnmOSS^UEL 

u*. rcD^irjaamjE* 1 0 vawn ufc 

18 20 cd/m 2 O»*iS#6tlt. 
[0 0 9 0] (H*«3 2) *3fcJl4 t UT, ft^it 

[ft 3] ^***,*ft£-4fe<ottfc> ft^sfc [ft 4] 
?*$ft*ft£«9frfflv^St*tt:, gttfls l &R«<& 
«tt*m^«EL***ft#lLfc. 
EESrl OVftJOLfctrS, 1 56 0cd/m 2 O»* 

[0 0 9 1] (H*«|3 3) »3tS4t LT, {k^ 

Mk3] •z&istiz{cttmnftt>')\^ ft#s; [ft 6] 

r*$n5ft^«J4-fflv>5^tt. £»6l3 1 £H3«© 
»#*m*r»ELi*?«r«5«Lfc. C<0*^l!:ia«* 
JE*1 0 VBJJOLfcir.^ 2 0 2 0 c d/m 2 <D»3fe 

[00 92] m3 4) »3fe*4tLT, ft$5$ 
[ft 3] -C«Six5ft^«)©^»)^ ft^SC [ft 6] 

-cssftaft^to&ffiv^ewm. sufc«3 1 tis)«<a 

EEfcl OVW&ntfcfci*, 1 7 6 0 c d/m 2 ©J83t 



[0 0 9 3] (H160II3 5) H3tJi4i:U-C, ft^* 
[ft2 1] •CS^nSft-e-tti, ft*3$ [ft3] 
*i,*ft^i£2 0 : 1 Lfcfllfc 
5 0 nm<0?i fcJgj*-*-3 S£fc«3 1 tra«© 

»ft*fT^*T«EL5&*£«3!iUfc. r<D*mcS«fm 
ffiSrl OVfWWLfci:^, 2 1 9 0 c d/m 2 <D»ft 

[0094] (H««13 6) 5S3t*4tLT, ft¥«; 

[ft 2 1] T?*£tv*ft£«ii, ft^SC [ft4] -cas 
ftaft£4S£*2 0 : r»*»ttT?JI2*«#LfcK«r 
5 0 nm©ff$lrjgdtt-aE**r±, 28feW3 1 

*fp*ffv^*«EL*^sr^Kufc 0 znm+Kwm, 

ffSrl OVBlDPLfcfcr^, 1 96 0 cd/m 2 £>»3fc 

[0 0 9 5] <Jt)|fl3 7) ft** 
[ft 2 1] T*aFH6flS#*l:» ft^S [ft 5] 
*v*ft^i:*2 0 : l<ofi*Jtt?XS*«*Ufc«Sr 
5 0 nm0j*3IO*jft-rS&*fi, mmm 1 iPl«0 
#fe**TV>*f*E L Lfc. Will 

JESrl 0VB)*DLfctr5, 23 2Ocd/m 2 0>»3t 

[00 96] (JBfeflS 8) 38jfcS4tUC. ft^Sfc 
[ft 2 1] X&ZtlZit&tob, ft^5£ [ft 6] 
ftSft-g* t £ 2 0 : 1 <Ofiftlt-CJC2&£* LfcWfc 

5 0 nm<0ff£l;y&£-t5Sitfm, XJtMS 1 fcMtO 

*^SrtfV^«E L**SrtfJ«Lfc. 

ESrl OVBMmLfcir*), 20 3 0 c d/m 2 <D»3t 

[009 7] (^Ilfi«l3 9) ]Ea*ftiSJi3 t UT, ft^ 
«[ftl2] -Ca$*V«, N, N' -S?7*=.^-N, 
N' -f^ (3-p<f-/V7*=/V) - [1, 1' -If 7 
-4, 4' -»/T5^t *3fcJi4 tUT» ft 
^ [ft2 3] -Ca$n5ft^«lt, ft^ [ft6] -C 
«*ix*ft-g*t4r2 0 : 10fi*JtT?*S*«5*U-C 
^»UfcKSrffiV>5iJt^ HttM3 l iIBJ«(D«^Sr 
m>*«EL*?*fn4Ufc. r©*^iS««ESrl 
OVB3i0tfctr.5, 20 80cd/m 2 CO*^#e> 

[00 98] (3U68I40) iE?L|jl«Ji3l^*tt5]E 
5L«S*t^tbT, ft^ [ft 3] -C«3;h,Sft-&«l 
S:, 5B)tJl4 tL-C, ft^ [ft 2 3] T?3tZtiUt& 

E L Slf^Sr^fii Lfc. r 05*^ Ki£»«lE«r 1 0 VBWP 
Lfctri, 2 4 0 c d/m 2 <Z>33fca*»e>*v;fc. 
[0099] (StElfeM 4 1 ) JHLtt&Ji 3 ^^*tv5 jE 
a«ft25*r»t UT, ft^SC [ft 5] •C^**v5ft-e-4feS: 

m^sm-K. gffifsu o tlSl«©»^srffv^^r«EL 

t^i, 2 7 0 c d/m z ff>&fttWbtl1t 9 
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[0100] 4 2 ) 5 t UC, ft¥ 

5£ [ft 3] -C*S*v5ft'&*Srfflv\ aMMMfcUXft 

[ft 2 1] ■vaznzfc&mzm^mtt, sut 

fill 1 £BH*©li«s«:fTV\ =fi1iEL***#«Lfc. 

re*?icEflMIEEfci ov»inbfctr.6> 76 0c 

[0101] (Jttt«4 3) «*»BJi 5 t UT, ft¥ 

* [ft4] •C*$^Sft-&*SrfflV^«A^H:> &K«4 

#=ffca*«£$rl 0VBMnUfc4:£6, 8 90c d/ 
[0 102] 

[»93<D»*] «±ttWbfc t*J9, *»Wft^«S:^r 



[0tB©*¥*ttW] 
[0 l ] *£9J0*?®*rSB-C*>*. 
[0 2] **W©**©IWfiH-T?**. 
[H3] *3SW©**-©Wrii0"e*>S. 
[04] *JM!©*?-©»f!EHTa!>S. . 

[«r#©Rw] 
1 mm . 
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* NOTICES * 

Japan Pataat Office is not raaponaibla for any 
damaga« caused by thm us* of this translation. 



1 . This document has been translated by computer.So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated 
3 Jh the drawings, any words are not translated. 



CLAIMS _ 

[Qaim(s)] 

[Claim 1] the organic electroluminescent element which has the monostromatic or the two or more 
layers organic thin film layer which contains a luminous layer between cathode and an anode plate 
- setting - the aforementioned organic thin film layer - at least ~ much more - alike - general 




(M expresses the metal ion of n ** among a chemical formula.) Independently R1-R7, respectively 
A hydrogen atom, a halogen atom, a hydroxy!, The alkyl group which is not replaced [ die amino 
group which is not replaced / substitution or /, a nitro group, a cyano group, substitution, or ], The 
cycloalkyl machine which is not replaced [ the ARUKENIRU machine winch is not replaced / 
substitution or /, substitution, or ], The aromatic-hydrocarbon machine which is not replaced [ the 
alkoxy group which is not replaced / substitution or /, substitution or ], The aflcoxy cartxmyl group 
which is not replaced [ the aryloxy group which is not replaced / the andkyi machine which is not 
replaced / the aromatic hctcrocycle machine which is not replaced / substitution or /, substitution, 
or /, substitution, or /, substitution, or ] and a caiboxyl group are expressed Moreover, RI-R7 may 
form die ring by two of them, n is 1,2, or 3. Organic electroluminescent element characterized for 
the PIROMETEN metal complex compound shown by independent or containing with mixture. 
[Claim 2] The aforementioned organic thin film layer is independent or organic electroluminescent 
element according to claim 1 characterized by containing as mixture about the compound which 
has the aforementioned luminous layer and is expressed with the aforementioned general formula 
[-izing 1] to the aforementioned luminous layer. 

[Claim 3] The aforementioned organic thin film layer is independent or organic electroluminescent 
element according to claim 1 characterized by containing as mixture about the compound which 
has an electron hole transporting bed containing electron hole transportation material, and is 
expressed with die aforementioned general formula [-izing 1] to the aforementioned electron hole 
transporting bed 

[Claim 4] The aforementioned organic thin film layer is independent or organic electroluminescent 
element according to claim 1 characterized by containing as mixture about the compound which 
has an electronic transporting bed containing electronic transportation material, and is expressed 
with the aforementioned general formula [-izing 1] to the aforementioned electronic transporting 
bed. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the organic 

electroluminescent element excellent in the luminescence property. 

[0002] 

[Description of the Prior Art] An organic electroluminescence (EL) element is a spontaneous light- 
corpuscle child using the principle in which the fluorescence nature matter emits light by the 
recombination energy of the electron hole poured in from the anode plate, and the electron poured 
in from cathode by impressing electric field 

[0003] Since die report (C. W.Tang, S A.VanSlyke, applied physics Letters (Applied Physics 
Letters), 51 volumes, 913 pages, 1987 , etc.) of the low-battery drive organic EL element by the 
laminating type element by C W.Tang and others of Eastman Kodak Co. was made, research on 
the organic EL element which makes an organic material a component has been done briskly. 
[0004] Tang and others uses tris (8-hydroxy quinolinol aluminum) for the luminous layer, and it 
uses the triphenyi diamine derivative for the electron hole transporting bed. As an advantage of a 
lamin a ted structure, raising the iry'cction efficiency of the election hole to a luminous layer, raising 
the generation efficiency of the exciton which blocks the electron poured in from cathode and is 
generated by reunion, shutting up the exciton generated within the luminous layer, etc. are 
mentioned, 

[0005] As element structure of an organic EL element, the three-layer type of the two-layer type of 
an election hole transportation (pouring) layer and an electronic transportability luminous layer or 
an electron hole transportation (pouring) layer, a luminous layer, and an electronic transportation 
(pouring) layer etc. is well known like this example. 

[0006] In such a laminating type constituent child, in order to raise the poured-in recombination 
efficiency of an electron hole and an electron, the device of element structure or the formation 
method is made. 

[0007] They are the 4,4',4Mris(3-methylphenylphen^ which is a staiburst 

molecule as an electron hole transportability material, and N and N-diphenyL - Triphenyiamine 
derivatives and aromatic diamine derivatives, such as an N, N'-screw (3-methylphenyl)-[l and T- 
biphenyl]-4, and 4'-diaminc, are known well (for example, JP,8-20771.A, JP,8-40995 ,A, JP,8- 
40997 A the official report publication-number No. 543397 [ eight to ] official report, JP,8- 
87122,A,cta). 

[0008] As an electronic transportability material, the OKISA diazole derivative, the triazole 
derivative, etc. are known well. 

[0009] Moreover, as a luminescent material, luminescent material, audi as chelate complexes, 
such as a tris (8-quinolinolato) aluminum complex, a coumarin derivative, a tetrapod phenyl 
butadiene derivative, a screw styiyl aiylene derivative, and an OKISA diazole derivative, is 
known, it is reported that luminescence of the visible region to blue shell red is obtained also for 
those luminescent color, and realization of a color display element is expected (for example, JP,8- 
239655A JPt7-l38561 A JP3-200289A etc.)- 

[0010] Moreover, PIROMETEN-BF2 complex is indicated by JP,9-289081,A as a luminescent 
material 



[0011] 

[Problem(s) to be Solved by the Invention] Although high brightness and the long lasting organic 
EL element are indicated or reported by recently, it cannot still necessarily be said as sufficient 
thing. Therefore, the material development which shows high performance is called for strongly. 
The purpose of this invention is to offer die organic EL element of high brightness. 
[0012] 

[Means for Solving the Problem] In order that this invention persons may solve the 
aforementioned technical problem, as a result of inquiring wholeheartedly, it found out that the 
organic EL element produced using a specific PIROMETEN metal complex compound as a 
luminescent material earned out high brightness luminescence conventionally . 
[0013] Moreover, as for the aforementioned material, it turns out that it has high carrier 
transportability, and the organic EL element produced using the mixed thin film with the organic 
EL dement which produced the aforementioned material as electron hole transportation material 
or an electronic transportation material and the aforementioned material and other electron hole 
transportation material, or electronic transportation material found out that high brightness 
luminescence was shown conventionally, and resulted in this invention. 

[0014] namely, the organic electroluminescent element which has the monostromatic or the two or 
more layers organic thin film layer in which this invention contains a luminous layer between 
cathode and an anode plate — setting — the aforementioned organic thin film layer — at least — 
much more - alike - general formula [-izing 2]: - (Formula 2] 
R 2 




(M expresses the metal ion of n ** among a formula.) n is 1, 2, or 3. Independently R1-R7, 
respectively A hydrogen atom, a halogen atom, a hydroxy!, The alkyl group which is not replaced 
[ the amino group which is not replaced / substitution or /, a nitro group, a cyano group, 
substitution, or ], The cycloalkyl machine which is not replaced [ die alkenyl machine which is not 
replaced / substitution or /, substitution, or ], The aromatic-hydrocarbon machine which is not 
replaced [ the alkoxy group which is not replaced / substitution or /, substitution or ], The alkoxy 
caibonyl group which is not replaced [ the aryloxy group which is not replaced / the aralkyl 
machine which is not replaced / the aromatic heterocyclic machine which is not replaced / 
substitution or/, substitution, or/, substitution, or/, substitution, or ] and a carboxyl group are 
expressed Moreover, R1-R7 may form die ring by two of them* They are independent or die 
organic electroluminescent element characterized by containing with mixture about the 
PIROMETEN metal complex compound shown. 

[0015] Moreover, this invention has a luminous layer at least as the aforementioned organic thin 
film layer, and is independent or organic electroluminescent element characterized by containing 
as mixture about die compound by which this luminous layer is expressed with a general formula 
[-izing 2]. 

[0016] Moreover, this invention has an electron hole transporting bed at least as the 
aforementioned organic thin film layer, and is independent or organic electroluminescent element 
characterized by containing as mixture about the compound by which this luminous layer is 
expressed with a general formula [-izing 2]. 

[0017] Moreover, this invention has an electronic transporting bed at least as the aforementioned 
organic thin film layer, and is independent or organic electroluminescent element characterized by 
containing as mixture about the compound by which this luminous layer is expressed with a 
general formula [-izing 2]. 
[00181 
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[Embodiments of the Invention] Hereafter, this invention is explained in detail. The compound in 
connection with this invention is a compound which has the structure expressed with a general 
formula (-izing 2]. (M expresses the metal ion of n ** among a formula.) n consists of 1, 2, or 3. 
Independently R1-R7, respectively A hydrogen atom, a halogen atom, a hydroxy!, The alkyl group 
which is not replaced [ the amino group which is not replaced / substitution or /, a nitro group, a 
cyano group, substitution, or ], The cycloaDcyl machine which is not replaced [ the ARUKENIRU 
machine which is not replaced / substitution or /, substitution, or ] , The aromatic-hydrocarbon 
machine which is not replaced { the alkoxy group which is not replaced / substitution or /, 
substitution or ], The alkoxy carbonyl group which is not replaced [ the aryloxy group which is not 
replaced / the aralkyl machine which is not replaced / the aromatic heterocycle machine which is 
not replaced / substitution or /, substitution, or /, substitution, or /, substitution, or ] and a caiboxyl 
group are expressed. Moreover, R1-R7 may form the ring by two of than. 
[0019] As a metal which can be used for M which shows the metal ion of n ** Aluminum, 
beryllium, a bismuth, cadmium, a cerium, cobalt, Copper, iron, a gallium, germanium, mercury, an 
indium, a lanthanum, magnesium, Molybdenum, niobium, antimony, a scandium, tin, a tantalum, 
Thorium, titanium, uranium, a tungsten, a zirconium, vanadium, Although zinc, silver, gold, 
platinum, chromium, manganese, an yttrium, nickel, palladium, lead, a selenium, a tellurium, a 
thallium, calcium, strontium, barium, neodium, europium, and an eibium are mentioned, it is not 
restricted to these. 

[0020] Independently R1-R7, respectively A hydrogen atom, a halogen atom, a hydroxy! The 
alkyl group which is not replaced [ the amino group which is not replaced/ substitution or /, a nitro 
group, a cyano group, substitution, or ], The cycloalkyl machine which is not replaced [ the 
ARUKENIRU machine which is not replaced / substitution or /, substitution, or ], The aromatic- 
hydrocarbon machine which is not replaced [ the alkoxy group which is not replaced / substitution 
or /, substitution or ], The alkoxy carbonyl group which is not replaced [ the aryloxy group which 
is no t replaced / the aralkyl machine which is not replaced / the aromatic heterocycle machine 
which is not replaced / substitution or/, substitution, or/, substitution, or/, substitution, or ] and a 
caiboxyl group are expressed Moreover, R1-R7 may form the ring by two of than. 
[0021] A fluorine, chlorine, a bromine, and iodine are mentioned as a halogen atom. 
[0022] the amino group which is not replaced [ substitution or ] is expressed as -NX 1X2 — 
independently as XI and X2, respectively A hydrogen atom, a methyl group, an ethyl group, a 
propyl group, an isopropyl machine, n-butyi, s-butyi, an isobutyl machine, t-butyl, n-pentyl 
machine, n-hcxyl machine, n-heptyl machine, n-octyi machine, a hydroxymethyl group, 1- 
hydroxyethyl machine, 2-hydroxyethyl machine, a 2-hydroxy isobutyl machine, 1, 2- 
dihydroxyethyl machine, 1, 3-dibydroxy isopropyl machine, 2, a 3-dihydroxy-t-butyl, 1, 2, 3- 
trihydroxy propyl group, a chloro methyl group, 1-chloro ethyl group, 2-chloro ethyl group, 2- 
chloro isobutyl machine, 1 , 2-dichkxo ethyl group, 1 , 3-dichloro isopropyl machine, 2, a 3- 
dkhloro-t-butyl, 1, 2, 3-TORKURORO propyl group, a bromomethyl machine, 1-BUROMO 
ethyl group, 2-BUROMO ethyl group, 2-BUROMO isobutyl machine, t, 2-dibromo ethyl group, 1, 
3-dibromo isopropyl machine, 2, a 3-dibromo t-butyl, 1, 2, 3-TOR1BUROMO propyl group, an 
iodine methyl group, 1 -iodine ethyl group, 2-iodine ethyl group, 2-iodine isobutyl machine, 1, 2- 
diiodo ethyl group, 1, 3-diiodo isopropyl machine, 2, a 3-diiodo t-butyl, 1, 2, 3-triiodo propyl 
group, an aminomethyi machine, 1-aminocthyl machine, 2-amiivocthyl machine, a 2-amino 
isobutyl machine, 1, 2-diamino ethyl group, 1, 3~diamino isopropyl machine, 2, a 3-diamino t- 
butyl, 1, 2, 3-triamino propyl group, a cyano methyl group, 1 -cyano ethyl group, 2-cyano ethyl 
group, 2-cyano isobutyl machine, 1, 2-dicyano ethyl group, 1, 3-dicyano isopropyl machine, 2, a 3- 
dicyano t-butyl, 1, 2, 3-tricyanopropyi machine, a nitro methyl group, 1 -nitroglycerine ethyl group, 
2-nitroglycerine ethyl group, 2-nitroglyccrine isobutyl machine, 1, 2-dinitro ethyl group, 1, 3- 
dinitro isopropyl machine, 2, a 3-dinitro t-butyl, 1, 2, a 3-trinitro propyl group, a phenyl group, 1- 

naphthyl group, 2-naphthyi group, Uanthiyl machine, 2-anthiyl machine, 9-anthry! machine, 1- 
. phenan tolyl group, 2-phenan tolyl group, 3-phenan tolyl group, 4-phenan tolyl group, 9-phenan 
tolyl group, l-naphtha SENIRU machine, 2-naphtba SBNIRU machine, 9-naphtha SENIRU 
machine, 4-styryl phenyl group, 1-pyrcnyi machine, 2-pyrenyl machine, 4-pyrenyl machine, 2- 
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biphcnylyl machine, 3-biphcnylyi machine, 4-biphenylyl machine, a p-terphenyl-4-IRU machine, 
A p-terphenyl-3-IRU machine, a p-temhenyl-2-IRU machine, an m-terphenyl-4-IRU machine, An 
m-terphenyl-3-IRU machine, an m-terphenyi-2-IRU machine, o-tolyl group, m-tolyi group, p-tolyl 
group, a p-t-butylphenyi group, p-(2-phenylpiopyl) phenyl group, A 3-methyl-2-naphthyl group, a 

4- methyl- 1-naphthyl group, a 4-methyH-anthiyi machine, A 4'-methyl biphcnylyl machine, 4" - t- 
butyl-p-tcrphcnyl-4-IRU machine, 2-pyrrolyl machine, 3-pyirolyl machine, a pyrazinyi machine, 2- 
pyridinyl group, 3-pyridinyl group, 4-pyridinyl group, 2-indolyl machine, 3-indolyl machine, 4- 
indoh/1 machine, 5-indolyl machine, 6-indolyl machine, 7-indolyl machine, A 1-iso indolyl 
machine, a 3-iso indolyl machine, a 4-iso indolyl machine, A 5-iso indolyl machine, a 6-iso indolyl 
machine, a 7-iso indolyl machine, 2-furil machine, 3-furil machine, a 2-benzofuranyl machine, a 3- 
benzofuranyi machine, A 4-benzomranyl machine, a 5-benzofuranyl machine, a 6-benzofuranyl 
machine, A 7 -benzofuranyl machine, a l-iso benzofuranyl machine, a 3-iso benzofuranyl machine, 
A 4-iso benzofuranyl machine, a 5-iso benzofuranyl machine, a 6-iso benzofuranyl machine, A 7- 
iso benzofuranyl machine, 2-quinolyl machine, 3-quinolyl machine, 4-quinolyl machine, 5- 
quinolyl machine, 6-quinolyl machine, 7-quinolyl machine, 8-quinolyl machine, A l-iso quinolyl 
machine, a 3-iso quinolyl machine, a 4-iso quinolyl machine, a 5-iso quinolyl machine, A 6-iso 
quinolyl machine, a 7-iso quinolyl machine, a 8-iso quinolyl machine, 2-kino KISARIN1RU 
machine, 5 -kino KIS AR3N1RU machine, 6-kino K1SARINIRU machine, I -carbazolyi machine, 2- 
carbazolyl machine, 3 -carbazolyi machine, 4-carbazolyl machine, 1-phenanthridinyl machine, 2- 
phenanthridinyl machine, 3-phenanthridinyl machine, 4-phenanlhridinyl machine, 6- 
phenanmridinyl machine, 7-phenanthridinyl machine, 8-phenanmridinyl machine, 9- 
phenanthridinyl machine, 10-phenanmridinyl machine, 1-acridinyl machine, 2-acridinyl machine, 
3-acridinyl machine, 4-acridinyl machine, 9-acridinyl machine, 1, a 7-phenan SURORIN-2-IRU 
machine, 1, a 7-phenan SURORIN-3-IRU machine, 1, a 7-phenan SURORIN-4-IRU machine, 1, a 

7- phenan SUR0RIN-5-IRU machine, 1, a 7-phenan SUR0RIN-6-1RU machine, 1, a 7-phenan 
SUR0RIN-8-IRU machine, 1, a 7-phenan SUR0RIN-9-IRU machine, 1, a 7-phenan SURORIN- 
10-IRU machine, 1, a 8-phcnan SURORIN-2-IRU machine, 1, a 8-phenan SUR0RJN-3-IRU 
machine, 1, a 8-phenan SURORIN-4-IRU machine, 1, a 8-phenan SUR0RIN-5-IRU machine, 1, a 

8- phenan SUR0RIN-6-IRU machine, 1, a 8-phenan SURORIN-7-IRU machine, I, a 8-phenan 
SURORIN-9-IRU machine, 1 , a 8-phenan SURORIN-10-IRU machine, 1 , a 9-phenan SURORIN- 

2- IRU machine, 1, a 9-phenan SUR0RJN-3-IRU machine, 1, a 9-phenan SURORIN-4-IRU 
machine, 1, a 9-phenan SURORIN-5-1RU machine, 1, a 9-phenan SUR0RIN-6-IRU machine, 1, a 

9- phenan SUR0R1N-7-IRU machine, 1, a 9-phenan SURORIN-8-IRU machine, 1, a 9-phenan 
SURORIN-10-IRU machine, 1, 10-phenan SURORIN -2 - ERU Machine.'l, 10-Phenan 
SURORIN-3-IRU Machine, 1, 10-Phenan SURORJN-4-IRU Machine, 1, a 10-phenan SURORIN- 

5- IRU machine, 2, a 9-phenan SURORLV-l-IRU machine, 2, a 9-phenan SUR0RIN-3-IRU 
machine, 2, a 9-phenan SURORIN-4-IRU machine, 2, a 9-phenan SURORIN-5-IRU machine, 2, a 
9-phenan SURORIN-6-IRU machine, 2, a 9-phenan SURORJN-7-IRU machine, 2, a 9-phenan 
SURORLN-8-IRU machine, 2, a 9-phenan SUROR1N-10-IRU machine, 2, a 8-phenan SURORIN- 

1- IRU machine, 2, a 8-phenan SURORJN-3-IRU machine, 2, a 8-phenan SURORDsf-4-IRU 
machine, 2, a 8-phenan SUROR1N-5-IRU machine, 2, a 8-phenan SURORIN-6-IRU machine, 2, a 
8-phenan SURORDM-7-IRU machine, 2, a 8-phenan SURORIN-9-IRU machine, 2, a 8-phenan 
SURORJN-10-ERU machine, 2, a 7-phenan SURORIN- 1-IRU machine, 2, a 7-phenan SURORIN- 

3- IRU machine, 2, a 7-phenan SURORIN-4-IRU machine, 2, a 7-phenan SURORIN-5-IRU 
machine, 2, a 7-phenan SURORIN-6-IRU machine, 2, a 7-phenan SURORIN-8-IRU machine, 2, a 
7-phenan SURORIN-9-IRU machine, 2, a 7-phenan SURORIN- 10-IRU machine, 1-FENAJINIRU 
machine, 2-FENAJINIRU machine, 1-phenomiaaanyl group, 2-phenothiazinyl group, 3- 
ph e not h iari ny l group, 4-phenothiazinyl group, 1-phenoxazinyl machine, 2-phenoxazin>d machine, 
3-phenoxazinyl machine, 4-phenoxazmyl machine, 2-oxazolyl machine, 4-oxazolyl machine, 5- 
oxazolyl machine, 2-oxadiazolyl machine, 5-oxadiazolyl machine, 3-furazanyl group, 2-mienyl 
group, 3-tbienyl group, A 2-methyi pyrrole- 1-IRU machine, a 2-methyl pyrrole-3-IRU machine, A 

2- methyl pyrrole-4-IRU machine, a 2-methyl pyrrole-5-IRU machine, A 3-raethyl pynole-l-IRU 
machine, a 3 -methyl pyrrole-2-IRU machine, A 3-memyl pynole-4-IRU machine, a 3 -methyl 
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pynote-5-IRU machine, A 2-t-butyl pyrrole-4-IRU machine, a 3-<2-phenylpiopyl) pyrrole-l-IRU 
machine, A 2-mcthyl-l-indoryl machine, a 4-memyl-l-indolyl machine, a 2-mcthyl-3-indolyl 
machine, A 4-methyi-3-indolyl machine, a 2-t-butyl 1-indolyl machine, a 4-t-butyl 1-indolyl 
machine, a 2-t-butyl 3-indolyi machine, a 4-t-butyl 3-indoryi machine, etc. are mentioned. 
[0023] As an alkyi group which is not replaced [ substitution or ], a methyl group, an ethyl group, 
a propyl group, An isopropyl machine, n-butyi, s-butyl, an isobutyl machine, t-bwyi, n-pentyi 
machine, n-hexyl machine, n-heptyl machine, n-octyl machine, A hydroxymethyl group, l- 
hydroxyethyl machine, 2-hydroxyethyl machine, A 2-hydroxy isobutyl machine, 1, 2- 
dihydroxyemyl machine, 1, 3-dibydroxy isopropyl machine, 2, a 3-dihydroxy-t-butyl, 1 and 2,3- 
trihydroxy propyl group, A chloro methyl group, 1-chloro ethyl group, 2-chloto ethyl group, 2- 
chloro isobutyl machine, 1, 2-dkhloro ethyl group, 1, 3-dichloro isopropyl machine, 2, a 3- 
dichloro-t-butyl, 1, 2, 3-TORDCURORO propyl group, a bromomethyl machine, 1-BUROMO 
ethyl group, 2-BUROMO ethyl group, 2-BUROMO isobutyl machine, 1, 2-dibromo ethyl group, 1, 
3-dibromo isopropyl machine, 2, a 3-dibromo t-butyl, 1 , 2, 3-TORIBUROMO propyl group, an 
iodine methyl group, 1 -iodine ethyl group, 2-iodine ethyl group, 2-iodine isobutyl machine, 1, 2- 
diiodo ethyl group, 1, 3-diiodo isopropyl machine, 2, a 3-diiodo t-butyl, 1, 2, 3-triiodo propyl 
group, an aminom ethyl machine, l-aminoetbyi machine, 2-aminoethyl machine, a 2-amino 
isobutyl machine, 1, 2-diamino ethyl group, 1, 3-diamino isopropyl machine, 2, a 3-diamino t- 
butyi, 1, 2, 3-triamino propyl group, a cyano methyl group, 1-cyano ethyl group, 2-cyano ethyl 
group, 2-cyano isobutyl machine, 1 , 2-dicyano ethyl group, 1, 3-dicyano isopropyl machine, 2, a 3- 
dicyano t-butyl, 1, 2, 3-tricyanopropyl machine, a nitro methyl group, 1 -nitroglycerine ethyl group, 
2-nitroglycerine ethyl group, 2-mtroglycerine isobutyl machine, 1, 2-dinitro ethyl group, 1 , 3- 
dinitro isopropyl machine, 2, a 3-dinitro t-butyl, 1 and 2, a 3-trinitro propyl group, etc. are 
mentioned. 

[0024] As an ARUKENIRU machine which is not replaced [ substitution or ] A vinyl group, an 
allyl group, 1-butenyl group, 2-butenyl group, 3-butenyl group, 1, 3 -butane dienyl machine, 1- 
methyl vinyl-group, styryl machine, 2, and 2-diphenyi vinyl group, 1, 2-diphenyl vinyl-group, 1- 
methyl allyl group, 1, and 1 -dimethyl allyl group, 2-methyi ally! group, 1 -phenyl allyl group, 2- 
phenyl allyl group, 3-phenyl allyl group, 3, and 3-diphenyl allyl group, 1, 2-dimethyl allyl group, a 

1- phenyl-l-butenyl group, a 3-phenyl- 1-butenyl group, etc. are mentioned. 

[0025] As a cycloaftyl machine which is not replaced [ substitution or ], a cyclo propyl group, a 
cyclo butyl, a cyclopentylic group, a cyclohcxyl machine, 4-methyl cyclohexyi machine, etc. are 
mentioned. The alkoxy group which is not replaced [ substitution or] is a basis expressed with - 
OY. as Y A methyl group, an ethyl group, a propyl group, an isopropyl machine, n-butyl, s-butyl, 
an isobutyl machine, t-butyl, n-pentyl machine, n-hexyl machine, n-heptyl machine, n-octyl 
machine, a hydroxymethyl group, 1-hydroxyethyi machine, 2-hydroxyethyl machine, a 2-hydroxy 
isobutyl machine, 1, 2-dihydroxyethyl machine, 1, 3-dihydroxy isopropyl machine, 2, a 3- 
dihydroxy-t-butyl, 1, 2, 3-trihydroxy propyl group, a chloro methyl group, 1-chloro ethyl group, 2- 
chloro ethyl group, 2-chloro isobutyl machine, 1, 2-dichloro ethyl group, 1, 3-dichloro isopropyl 
machine, 2, a 3-dichloro-t-butyi, 1, 2, 3-TORKURORO propyl group, a bromomethyl machine, 1- 
BUROMO ethyl group, 2-BUROMO ethyl group, 2-BUROMO isobutyl machine, 1, 2-dibromo 
ethyl group, 1, 3-dibromo isopropyl machine, 2, a 3-dibromo t-butyl, 1, 2, 3-TORIBUROMO 
propyl group, an iodine methyl group, 1 -iodine ethyl group, 2-iodine ethyl group, 2-iodine isobutyl 
m a ch i n e , 1, 2-diiodo ethyl group, 1, 3-diiodo isopropyl machine, 2, a 3-diiodo t-butyl, 1, 2, 3- 
triiodo propyl group, an aminomethyl machine, l-ammoethyl machine, 2-ammoethyl machine, a 2- 
amino isobutyl m ac h ine, 1, 2-diamino ethyl group, 1, 3-diamino isopropyl machine, 2, a 3-diamino 
t-butyl, 1, 2, 3-triamino propyl group, a cyano methyl group, 1-cyano ethyl group, 2-cyano ethyl 
group, 2-cyano isobutyl m ac h i ne, 1, 2-dicyano ethyl group, 1, 3-dicyano isopropyl machine, 2, a 3- 
dicyano t-butyl, 1, 2, 3-tricyanopropyl machine, a uitro methyl group, 1 -nitroglycerine ethyl group, 

2- nitroglycerine ethyl group, 2-nitroglycerine isobutyl machine, 1, 2-dinitro ethyl group, 1, 3- 
dinitro isopropyl machine, 2, a 3-dinitro t-butyi, 1 and 2, a 3-trinitro propyl group, etc. are 
mentioned. 

[0026] As an example of the aromatic-hydrocarbon machine which is not replaced [ substitution 



or ] A phenyl group, 1-naphthyl group, 2-naphthyi group, 1-anthryl machine, 2-anthryl machine, 9- 
anthryl machine, 1-phenan tolyl group, 2-phenan tolyi group, 3-phenan tolyl group, 4-phcnan tolyl 
group, 9-phenan tolyl group, 1 -naphtha SENIRU machine, 2 -naphtha SENIRU machine, 9-naphtha 
SEN1RU machine, 1-pyrenyl machine, 2-pyrenyl machine, 4-pyrenyl machine, 2-biphenylyl 
machine, 3-hiphenylyl machine, 4-biphenylyi machine, a p-tcrphenyl-4-IRU machine, a p- 
terphenyl-3-IRU machine, A p-terphenyi-2-IRU machine, an m-terphenyi-4-IRU machine, an m- 
tetphenyl-3-IRU machine, An m-terphcnyl-2-IRU machine, c-tolyl group, m-tolyi group, p-tolyl 
group, A p-t-butylphenyt group, pK2-phenylpropyI) phenyl group, A 3 -methyi-2-naphthyl group, a 
4-methyi- 1 -naphthyl group, a 4-mcthyi- 1-anthryl machine, a 4'-methyi biphenyiyl machine, 4" - A 
t-butyl-p-terohenyl-4-IRU machine etc. is mentioned. 

[0027] As an aromatic heterocycle machine which* is not replaced [ substitution or ], moreover, 1- 
pyrrolyl machine, 2-pyrrolyl machine, 3-pyrrolyi machine, a pyrazinyl machine, 2-pyridinyl group, 
3-pyridinyl group, 4-pyridinyl group, 1 -indolyl machine, 2-indolyl machine, 3-indolyi machine, 4- 
indolyl machine, 5-indolyi machine, 6-indolyl machine, 7-indolyl machine, a 1-iso indolyl 
machine, a 2-iso indolyl machine, A 3-iso indolyl machine, a 4-iso indolyl machine, a 5-iso indolyl 
machine, A 6-iso indolyl machine, a 7-iso indolyl machine, 2-fiiril machine, 3-furil machine, A 2- 
bcnzofuranyl machine, a 3-benzofuranyl machine, a 4-bcnzoruranyl machine, A 5 -benzofuranyl 
machine, a 6-benzomranyl machine, a 7-benzofuranyl machine, A 1-iso benzofuranyl machine, a 
3-iso benzofuranyl machine, a 4-iso benzofuranyl machine, A 5-iso benzofuranyl machine, a 6-iso 
benzofuranyl machine, a 7-iso benzofuranyl machine, 2-quinolyl machine, 3-quinolyl machine, 4- 
quinolyl machine, 5-quinolyl machine, 6-quinolyl machine, 7-quinolyl machine, 8-quinolyl 
machine, a 1-iso quinolyl machine, A 3-iso quinolyl machine, a 4-iso quinolyl machine, a 5-iso 
quinolyl machine, a 6-iso quinolyl machine, A 7-iso quinolyl machine, a 8-iso quinolyl machine,. 
2-kino KISARINIRU machine, 5-kino KISARINIRU machine, 6-kino KISARINIRU machine, 1- 
carbazolyl machine, 2-carbazolyl machine, 3-carbazolyl machine, 4-carbazolyl machine, 9- 
carbazolyl machine, 1-phenanthridinyl machine, 2-phenanthridinyl machine, 3-phenanUiridinyl 
machine, 4-phenanthridinyl machine, 6-phcnanthridinyl machine, 7-phenanthridinyl machine, 8- 
phenanthridinyl machine, 9-phenanthridinyl machine, 1 0-phcnanthridinyl machine, 1-acridinyl 
machin e, 2-acridinyl machine, 3-acridinyl machine, 4-acxidinyl machine, 9-acridinyl machine, 1 , a 

7- phenan SUR0RIN-2-IRU machine, 1, a 7-phenan SUROR1N-3-IRU machine, 1, a 7-phenan 
SUROR1N-4-ERU machine, 1 , a 7-phenan SURORIN-5-IRU machine, 1 , a 7-phenan SURORIN-6- 
IRU machine, 1, a 7-phenan SURORIN-8-IRU machine, 1, a 7-phenan SURORIN-9-IRU machine, 
1, a 7-phenan SURORIN-10-IRU machine, 1, a 8-phenan SURORIN-2-IRU machine, 1 , a 8- 
phenan SURORIN-3-IRU machine, 1, a 8-phenan SURORIN-4-IRU machine, 1 , a 8-phenan 
SURORIN-5-IRU machine, 1 , a 8-phenan SURORtN-6-IRU machine, 1, a 8-phenan SURORIN-7- 
IRU machine, 1, a 8-phenan SURORIN-9-IRU machine, 1, a 8-phenan SURORIN-10-IRU 
machine, 1, a 9-phenan SURORIN-2-IRU machine, 1 , a 9-phenan SURORIN-3-IRU machine, 1, a 

9- phenan SURORIN-4-IRU machine, 1, a 9-phenan SURORIN-5-IRU machine, 1, a 9-phenan 
SURORIN-6-IRU machine, 1, a 9-phenan SURORIN-7-IRU machine, 1, a 9-phenan SURORIN-8- 
IRU machine, I, a 9-phenan SURORIN-10-IRU machine, 1, a 10-phenan SURORIN-2-IRU 
machine, 1, a 10-phenan SURORIN-3-IRU machine, 1, a 10-phenan SURORJN-4-IRU machine, 
1, a 10-phenan SURORIN-5-IRU machine, 2, a 9-phenan SURORIN-1-IRU machine, 2, a 9- 
phenan SURORIN-3-IRU machine, 2, a 9-phenan SURORIN-4-IRU machine, 2, a 9-phenan 
SURORIN-5-IRU machine, 2, a 9-phenan SURORIN-6-IRU machine, 2, a 9-phenan SURORIN-7- 
IRU machine, 2, a 9-phenan SURORIN-8-IRU machine, 2, a 9-phenan SURORIN-10-IRU 
machine, 2, a 8-phenan SURORIN-1-IRU machine, 2, a 8-phenan SURORIN-3-IRU machine, 2, a 

8- phenan SURORJN-4-IRU machine, 2, a 8-phenan SURORIN-5-IRU machine, 2, a 8-phenan 
SURORIN-6-IRU machine, 2, a 8-phenan SURORIN-7-IRU machine, 2, a 8-phenan SURORIN-9- 
IRU machine, 2, a 8-phenan SURORIN-10-IRU machine, 2, a 7-phenan SURORIN-1-IRU 
machine, 2, a 7-phenan SURORIN-3-IRU machine, 2, a 7-phenan SURORIN-4-IRU machine, 2, a 
7-phenan SURORIN-5-IRU machine, 2, a 7-phenan SURORIN-6-IRU machine, 2, a 7-phenan 
SURORIN-8-IRU machine, 2, a 7-phenan SURORIN-9-IRU machine, 2, a 7-phenan SURORIN- 

10- IRU machine, 1-FENAJINIRU machine, 2-FBNAJINIRU machine, 1-phenotniazinyl group. 2- 



phcaothiazinyl group, 3-phenothiazinyl group, 4-phenothiazinyl group, 10-phcnothiazinyl group, 
1-phenoxazinyl machine, 2-phenoxazmyi machine, 3-phenoxazinyl machine, 4-phenoxazinyl 
machine, 10-phenoxazinyi machine, 2-oxazolyi machine, 4-oxazotyl machine, 5-oxazolyi 
machine, 2-oxadiazolyl machine, 5-oxadiazolyl machine, 3-ftuazanyl group, 2-thienyl group, 3- 
thicnyl group, A 2-methyi pyrrole- 1-IRU machine, a 2-methyi pyrrole-3-IRU machine, A 2-methyl 
pyirolc-4~IRU machine, a 2-methyi pynole-5-IRU machine, A 3-mcthyi pyrroIe-l-IRU machine, a 
3-methyl pynole-2-IRU machine, A 3 -methyl pynole-4-IRU machine, a 3-mcthyl pyirolc-5-IRU 
machine, A 2-t-butyi pyrrole-4-IRU machine, a 3-(2-phcnyipropyl) pyrrole- 1-IRU machine, A 2- 
methyl-l-indolyl machine, a 4-methyl-l-indolyi machine, a 2-methyi-3-indolyl machine, A 4- 
mcthyl-3-rodolyl machine, a 2-t-butyi 1-indolyl machine, a 4-t-butyi 1-indolyi machine, a 2-t-butyi 
3-indolyi machine, a 4-t-butyi 3-indolyl machine, etc. are mentioned 
[0028] As an aralkyl machine which is not replaced [ substitution or ] A benzyl, 1-phenylethyl 
machine, 2-phenylcthyi machine, 1 -phenyl isopropyl machine, 2-phenyl isopropyl machine, a 
phenyi-t-butyl, alpha-naphthyl methyl group, A 1-alpha-naphthyl ethyl group, a 2-alpha-naphthyl 
ethyl group, a 1-aJpha-naphthyl isopropyl machine, A 2-alpha-naphthyl isopropyl machine, beta- 
naphthyl methyl group, a 1-beta-naphthyl ethyl group, A 2-beta-naphthyl ethyl group, a 1-beta- 
naphthyl isopropyl machine, a 2-beta-naphthyl isopropyl machine, 1-pynolyi methyl group, 2-(l- 
pyrrolyl) ethyl group, p-methyl benzyl, m-methyi benzyl, o-methyl benzyl, p-chloro benzyl, m- 
chbro benzyl, o-chloro benzyl, and p-BUROMO benzyl, m-BUROMO benzyl, o-BUROMO 
benzyl, andp-iodine benzyl, m-iodine benzyl, o-iodine benzyl, a p-hydroxy benzyl, An m-hydroxy 
benzyl, an o-hydroxy benzyl, and a p-amino benzyl, An m-amino benzyl, an o-amino benzyl, and 
p-nitiobenzyl machine, m-nitrobenzyl machine, o-nitrobenzyl machine, p-cyano benzyl, m-cyano 
benzyl, o-cyano benzyl, a l-hydroxy-2-phenyl isopropyl machine, a l-chloro-2-phenyl isopropyl 
machine, etc. are mentioned 

[0029] The aryloxy group which is not replaced [ substitution or ] is expressed as -OZ. as Z A 
phenyl group, 1 -naphthyl group, 2-naphthyl group, 1-anthryl machine, 2-anthryl machine, 9* 
anthryi machine, 1-pheaan tolyl group, 2-phenan tolyl group, 3-phenan tolyl group, 4-phenan tolyl 
group, 9-phenan tolyl group, 1 -naphtha SENIRU machine, 2-naphtha SENIRU machine, 9-naphtha 
SENIRU machine, 1-pyrenyl machine, 2-pyrenyl machine, 4-pyrenyl machine, 2-biphenylyi 
machine, 3-biphenylyl machine, 4-biphcnylyl machine, a p-terphenyl-4-IRU machine, a p- 
terphenyl-3-IRU machine, A p-terphenyi-2-IRU madiine, an m-terphenyl-4-IRU machine, an m- 
terphenyl-3-IRU machine, 
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